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MACTEC Engineering and Consulting, Inc. (MACTEC) has been retained by Robert Bosch Tool 

Corporation (RBTC, fom1erly Vermont American Corporation), a Division of Robert Bosch LLC, 

to perform a series of Environmental Site Assessment (ESA) and additional investigation services 

at the RBTC Leitchfield Division - Building # I (RBTC LDB# l , Agency Interest # 1579) since late 

2003. The site is located at 410 Embry Drive in Leitchfield, Kentucky. This report is intended as a 

Status Report to summarize the most recent investigations, performed in May-June 2008. 

Scope of Work 

The tasks included in the May-June 2008 effort included: 

• a receptor survey; 
• a review of historic s ite plans and a subsurface utility survey; 
• a field screening study involving an intensive investigation of the constituents of concern 

in shallow soil and groundwater, to identify source area and extent; 
• installation of 15 monitoring wells (in addition to the eight wells installed in March 2007); 
• collection of one round of groundwater samples from all monitoring wells: and 
• hydraulic testing of the monitoring wells by means of slug tests. 

Findings and Conclus ions 

The following conclusions were developed ti·om the findings of these tasks: 

• Based on interviews and a review of available records, MACTEC did not identifY any 
human receptors or sensitive ecological resources potentially affected by water quali ty 
impacts at the RBTC LDB# I site. 

• The shallow subsurface at the site consists of silty clay overburden soils grading downward 
into shale bedrock with thin hard rock (limestone and sandstone) interbeds. Relatively 
unweathered rock is encountered at variable depths ranging from 4.5 to 18.5 feet bgs. 

• Most of the tlow in the shallow groundwater zone appears to occur in localized intervals in 
the vertical profile where shale partings in the rock or relict structures in the clay are 
relatively open. 

• The upper bedrock zone (at the soil-bedrock interface) appears to be somewhat more 
permeable than the overlying si lty clay soil, and to offer the primary pathway for lateral 
groundwater flow and contaminant migration in the shallow groundwater zone. 
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• The overall direction of groundwater flow in the shallow zone is to the north and northeast, 
in the general direction of the topographic gradient and pre-construction drainage. A 
bedrock high occurs under the southeastern portion of the plant, probably representing a 
pre-construction topographic divide, and little to no groundwater flow occurs in this area. 

• Two former water supply wells (PW-1 and PW-2) arc present at the plant, and are finished 
at total depths of375 and 475 feet bgs, respectively. Based on water level measurements 
in these wells, there is a significant downward vertical gradient in the deeper bedrock. The 
degree of hydraulic connection between the shallow and deep flow systems and pathways 
for migration between the two are not completely understood based on available data. 

• The constituents of concern (COCs) in soil at the site are TCE (the only VOC detected 
above residential and industrial PRGs in soil), and TPH (locally in selected areas of the 
s ite). 

• The source area for TCE impacts, w1dcr the west central portion of the plant, appears to be 
associated with past materials handling processes in the area of the former degreaser (on 
the north side of the Henry Filter pit), and just outside the original building, which ended 
just south of the plating room. 

• Minor source areas for TCE were also identified at the former Hazardous Waste 
Accumulation Building, the Flat Bed Grinder Area, the Maintenance Area (southwest 
comer of the plant), and the northern (east and center) portion of the building interior. 

• The highest concentrations of TPH-O&G have been identified just below the pavement at 
the former Hazardous Waste Accumulation Building. Minor source areas of TPH-O&G 
were also identified at the Maintenance Area, Circular Saw Blade Grinding Area, near the 
Henry Filter pit, in the northern portion of the plant, and outside the plant to the west. 

• The COCs in groundwater identified on the basis of the cumulative analytical data arc the 
CVOCs TCE, cis- I ,2-DCE, I , I ,-DCE and VC, based on concentrations and frequency of 
detection over the groundwater screening levels. Groundwater impacts from TPH and 
metals are not significant. 

• CVOC impacts in shallow groundwater are widespread across the s ite. The highest 
groundwater concentrations (> 100 mg/L) are associated with the soil source area identified 
under the west-central portion of the plant, in the area of the fom1er dcgreascr (north side 
of the Henry Filter pit) and the south wall of the original plant. 

• CVOC concentrations have been found to be higher in shallow groundwater than in soil in 
the source area (e.g., 421 mg/L compared to 110 mg/kg in GP-26), and arc generally one or 
more orders of magnitude higher in groundwater than in soil in the rest of the plume area. 

• The presence of TCE degradation products in the plume, which generally increase as a 
percent of total CVOCs with distance from the source area. indicates reductive 
dechlorination (natural attenuation) is occurring. 

• The May-June 2008 investigations focused on the area of the plant building, and the full 
extent of CVOC impacts in shallow groundwater has not been defined to the east and 
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northeast or at the western boundary (where further definition in the direction of the 
neighboring facility, CH# I , is impractical due to site topography). 

• The mechanisms for contaminant migration in the area of the shallow plume are not 
completely understood, but appear to be related to the combined effects of man-made 
conduits (subsurface utilities) and bedrock structure (fractures and troughs). 

• Ln the source area under the west-central portion of the plant, total CVOC concentrations in 
groundwater decrease with depth, based on the results from one round of groundwater 
samples collected from two sets of well pairs. 

• CVOCs have been detected in both the deep former supply wells (PW -I and PW -2). The 
presence of CVOCs in the deep wells may have resulted from deep fracturing in 
combination with a downward vertical gradient, or possibly from incomplete sealing of the 
former supply well casings, which may have acted as conduits for downward migration 
from the shallow zone. 

• Site conditions favor corrective actions focusing on groundwater rather than soil, due to the 
presence of higher concentrations of CVOCs in groundwater t.han in soil. 

• The following data gaps have been identified for investigation in an additional phase of 
field activities: 

o The distribution of CVOC impacts in groundwater on lbe northeast portion of the 
property; 

o The distTibution of CVOCs with depth; and 
o The connection between the deep forn1cr supply wells and the shallow flow 

system, and the mechanism for contaminant migration from the shallow to the 
deep system. 

Recommendations 

The actions proposed to be conducted in the next phase consist of the following: 

• A two-step investigation similar to the one conducted in May-June 2008 (including an 
initial field screening study followed by the installation of permanent monitoring wells in 
the shallow groundwater zone) will be conducted in order to complete the definition of 
extent of CVOC impacts in groundwater on the northeast portion of the s ite. 

• Additional monitoring wells will be installed at a mid-level depth, on the order of 50 to 60 
feet bgs, in order to further define the extent of CVOC impacts with depth. The new mid­
level wells will be paired with existing shallow wells on the outside of the plant, and will 
be installed us ing a double casing approach. 

• A full round of groundwater sampling will be performed includjng all of the existing and 
new wells. The samples will be analyzed for VOCs by U.S. EPA Method 82608. 
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• Slug tests will be performed in the new wells. All new wells will be tied by survey to 
NA VD, and at least tltree full rounds of water level gauging will be conducted concurrently 
with the groundwater sampling and pumping test activities. 

• A long-term pumping test will be conducted at former supply well PW-2, in order to 
evaluate the hydraulic re lationship between the deep wells and nearby shallow wells, and 
the trends in concentrations in both zones (if any) in response to pumping. 

• In order to expedite corrective action at the site, MACTEC proposes to conduct pilot 
testing of selected remedial technologies in the source area concurrently with the additional 
investigations described above. 
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MACTEC Engineering and Consulting, Inc. (MACTEC) has been retained by Robert Bosch Tool 

Corporation (RBTC, formerly Vermont American Corporation), a Division of Robert Bosch LLC, 

to pcrfonn Environmental Site Assessment (ESA) and additional investigation services at the 

RBTC Leitchfield Division - Building # I (RBTC LDB# I), located at 410 Embry Drive in 

Leitchfield, Kentucky (Agency Interest # 1579). ESA and investigations activities have been 

conducted a t the site since late 2003. This report is intended as a Status Report to summarize the 

most recent investigations, performed in May-June 2008. 

1.1 SITE DESCRIPTION AND HISTORY 

The subject property consists of a tract, approximately seven acres in size, developed with an 

86,000 square foot manufacturing facility and associated outbuildings, including storage buildings, 

a hazardous waste accumulation building, a solid waste dumpster storage building, a steam 

cleaning shed, and other small buildings. The property is located north of downtown Leitchfield at 

4 10 Embry Drive, approximately 800 feet west-northwest of the intersection of Embry Drive and 

Salt River Road in Leitchfield, Grayson County, Kentucky. The site location is shown on the 

topographic map in Figure I. The site vicinity is shown on the aerial photograph in Figure 2. 

The site and surrounding area were developed as an industrial park (the Salt River Industrial Park) 

in the 1960s. The Campbell Group (formerly Campbell Hausfeld), which occupies several 

buildings west and north-northwest of the subject facility. manufactures power painting equipment, 

air compressors, and winches. Leggett & Platt, Inc., located north of the subject facility across 

Embry Drive, manufactures sofa bed mechanisms. 

The Vermont American Leitchfield Division· Building # I manufacturing plant was constructed in 

1969 as a 43 ,000 square foot manufactur ing building, and commenced operations in 1970. The 

facility was expanded in 1974 to its current size of 86,000 square feet. The faci li ty originally 

manufactured screw driver bits, carbide drill bits, and carbide-tipped circular saws. From 1986 to 

1996, hedge trimmers were also manufactured at the facility. Processes formerly performed at the 

plant included metal working and grinding, chrome and nickel plating, vapor dcgrcasing, and salt 

heat treating. 
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Public water and sewer were supplied to the industrial park, including the Vermont American 

plant, when development first occurred in the 1960s and 1970s. ln the late 1970s, Vermont 

American installed an onsite production well just outside the southwest comer of the expanded 

plant (referred to as PW-2). A second onsite production well (PW- 1) was installed in 1987, close 

to the southwest property comer. 

In 1991, during an excavation for a sump (pit) to house the central coolant fluid recirculation 

system (known as a Henry Filler), excavation materials (soil, sand, and cement) were encountered 

that were found to be impacted by trichloroethenc (TCE). The source of the TCE-impacted 

materials was reportedly from degreasing operations that had been formerly conducted in the 

general vicinity of the Henry Filter pit excavation. The materials were temporarily stockpiled 

onsite (in the vicinity of the Hazardous Waste Accumulation Building), and eventually disposed 

offsite. Approximately I 00,000 pounds (50 tons) of TCE-impacted excavation materials were 

transported from the site and properly disposed. 

Manufacturing operations at the facilit y ceased in late 2004, and the property has been vacant since 

that time. 

1.2 PREVIOUS INVESTIGATIONS 

This section describes the prev10us phases of assessments and investigations performed by 

MACTEC at the site since late 2003 . Former manufacturing and waste handling areas at the plant 

arc shown on the site map in Figure 3, a long with previous sampling locations. 

In late 2003-early 2004, MACTEC perfonned a Phase I Environmental Site Assessment (ESA) of 

the facility as documented in MACTEC's Repon of Phase I Environmental Site Assessment, 

Robert Bosch Tool Cotporation. Leitchfield Division - Building #1, Leitchfield, Kentucky 

(MACTEC Project 6690-03-9487-03), dated January 20, 2004. Based on the results of the Phase 1 

ESA, MACTEC identified several ·•recognized environmental conditions (RECs)" and potential 

RECs. 

In ovember 2004. MACTEC perfom1ed an initial Phase II ESA to evaluate whether the RECs or 

potential RECs identified in the Phase I ESA had impacted soil and/or ground water at the s ite. 

The initial Phase ll ESA activities included: 
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• Advancement of I 0 soil borings, referred to as SB-1 through SB-1 0, using direct push technology (OPT) for SB- I and hand-au gering for the rest; 

• Collection of ten shallow soil samples and nine deep soil samples, analyzed for total petroleum hydrocarbon - oil & grease (TPH -O&G), volatile organic compounds (VOCs), and nine metals. 

• Collection of one sample of standing water from beneath the floor in the Henry Filter area (HF- 1 ), analyzed for TPH-O&G, VOCs and metals; 

• Installation of four temporary monitoring wells (TMW- 1 through TMW-4) 111 OPT borings; 

• Collection of four groundwater samples from the temporary monitoring wells, and one groundwater sample from one of the two onsite production wells (PW -1 ), all analyzed for TPH-O&G, VOCs and metals; and 

• Collection of two surface water samples (SW- 1 and SW-2) from the ditchline running along the western property boundary. 

The methods and findings of the initial Phase II ESA were documented in MACTEC's Report of 
Phase II Environmental Site Assessment, Robert Bosch Tool Co1poration. Leitchfield Division 
Building #1, 410 Embt)' Drive, Leitchfield, Kenrudy (MACTEC Project 6680-04-9537-01 ) dated 
January 5, 2005. The report concluded that exccedances of regulatory criteria were detected in soil 
and groundwater. 

In March 2007, MACTEC performed an Additional Phase II ESA at the site, to confinn and further 
delineate the areas of exceedance identified in the initial Phase II ESA. The additional assessment 
services were performed in accordance with MACTEC's Additional Phase ll Environmental Site 
Assessment Work Plan, Robert Bosc:h Tool Cotporation. Leitchfield Division Building #1, 
Leitchfield, Kentucl..y. dated June 2006, which was approved the Kentucky Department for 
Environmental Protection, Division of Waste Management (DWM) verbally by Mr. Timothy 
Hubbard on January 30, 2007, and in writing on March 8, 2007. Services performed as part of the 
Additional Phase II ESA included: 

• Advancement of 18 OPT soil borings in two areas of the site: the Hazardous Waste Accumulation Building (GP-1 through GP- 10) and the Flat Bed Grinder Area (GP-11 through GP-1 8). 

• Collection of nineteen soil samples for analysis of VOCs (all samples) and TPH-O&G (Hazardous Waste Accumulation Building only). 
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• Installation of eight permanent monitoring wells (MW-1 through MW-8) in the overburden 
outside the building to the southwest, west, northwest, north and northeast. 

• Collection of groundwater samples from the eight overburden monitoring wells (analyzed 
fo r VOCs and metals) and from the two onsite production wells, PW-1 and PW-2 
(analyzed for VOCs only). 

• One additional sample of surface water (labeled SEEP) was collected from the seepage 
entering the concrete ditch that runs along Embry Road on the north side of the building on 
April 18, 2007. This sample was inadvertently omitted from the Additional Phase 11 ESA 
report, but has been included in this report. 

The methods and findings of the field work performed m March 2007 were documented in 

MACTEC's Status Report of Additional Phase II Environmental Site Assessment, Robert Bosch 

Tool Corporation, Leitchfield Division Building #1. 410 Embry Drive. Leitchfield, Kentucky, 

Agency Interest # 1579 (MACTEC Project 6680-04-9537-03), dated January 25, 2008. That report 

also included a review of the physical setting and a conceptual hydrogeologic model for the site, 

and a review of file materials for the neighboring industrial site to the west, Campbell Hausfeld 

Building # I (CH# l). 

The report concluded that a release of TCE to ground water at the site was indicated, based on the 

widespread presence of chlorinated volatile organic compounds (CVOCs), including TCE and its 

degradation products, in groundwater sampled from the eight monitoring and two former supply 

wells. The report recommended additional investigations to more completely define the extent and 

identify source areas in soil and shallow groundwater, and a receptor survey to identify human 

receptors and/or ecological resources potentially impacted by the presence of TCE and related 

compounds in groundwater. Implementation of these recommendations was approved by the 

KDWM in a letter from the Superfund Branch dated April 25, 2008 (Appendix A). 

1.3 SCOPE OF WORK AND REPORT ORGANIZATION 

The following additional investigation tasks were performed by MACTEC in May-July 2008, to 

address the recommendations developed from the findings of the previous investigations: 

Task 1 - Receptor Survey 

Task 2 - Site Plan Review 

Task 3 - Subsurface Utility Mapping 

Task 4 - Field Screening Study 

4 
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Task 6A - Groundwater Monitoring 
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Task 6C - Coordination oflnvestigation Derived Waste (IDW) Disposal 

Task 7 - Report Preparation 

The s ite physical setting and the findings of the receptor analysis arc reviewed in the following 

section (Section 2.0). The field activities and investigation methods associated with Tasks 2 

through 6 are described in Section 3.0. A discussion of the findings, including a comprehensive 

review of the hydrogeologic characteristics of the site as well as the analytical data, is provided in 

Section 4.0. Conclusions and recommendations are presented in Section 5.0, and report 

qualifications and limitations are stated in Section 6.0. 

5 
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2.0 PHYSICAL SETTING AND RECEPTOR SURVEY 

2.1 SOURCES OF INFORMATION 

Much of the discussion in this section has been updated from Section 2.2 of the previous report, 

Status Report of Additional Phase II Environmental Site Assessment, Robert Bosch Tool 

Corporation, Leitchfield Division Building #1, 410 Embry Drive. Leitchfield. Kentucky. Agency 

Interest # 1579 (MACTEC, January 25, 2008). The following published references were consulted 

in preparation of that discussion: 

Brown, R.F. and T.W. Lambert, 1963. Availability of Ground water in Breckinridge, 
Grayson, Hardin, Larue, and Meade Counties, Kentucky. U.S. Geological Survey 
Hydrologic Atlas HA-33. 

Carey, D.l. and J.F. Stickney, 2005. Groundwater Resources of Grayson County, 
Kentucky. Kentucky Geological Survey, County Report 43, Series XII. Available 
online at: http: //v-.rww.uky.edu/KGS/water/library/gwatlas/Grayson!Grayson.htm. 

Gildersleeve, Benjamin, 1978. Geologic Map of the Leitchfield Quadrangle, Grayson 
County, Kentucky. U.S. Geological Survey, Map GQ-1316. 

Hopkins, H.T ., 1966. Fresh-Saline Water lntetjace Map of Kentucky. Kentucky 
Geological Survey. 

McDowell, Robert C., 1986. The Geology of Kentucky - a Text to Accompany the 
Geologic Map of Kentucky, U.S. Geological Survey Professional Paper 1151-H. 

Ray, Joseph A. and James C. Currens, 1998. Mapped Karst Ground-Water Basins in the 
Beaver Dam 30 x 60 Minwe Quadrangle. Kentucky Geological Survey, Map and 
Chart Series 19, Series XI, 1998. 

U.S. Department of Agriculture, Soil Conservation Service (USDA-SCS), 1972. Soil 
Survey of Grayson County, Kentucky. Issued December 1972. 

In addition, the following consultants ' reports relating to the Campbell Hausfeld Building # I 

(CH# l) property immediately west of the RBTC LOB# I property, were also consulted: 

Kcnvirons, Inc., 2003a. Annual/Semi-Annual Groundwater Sampling and Analysis for 
Existing Remedial System. Prepared for Campbell Hausfeld/Scott Fetzer Company, 
Leitchfield, Kentucky, February 2003. 
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Kcnvirons, Inc., 2003b. Annual Soil Sampling and Analysis Report for Existing Remedial 
System. Prepared for Campbell Hausfeld/Scon Fetzer Company, Leitchfield. 
Kentucky, March 2003. 

Kenvirons, Inc., 2003c. Evaluation of Groundwater Conramination along the Eastern 
Property Line of the Campbell Hausfeld Facility. Prepared for Campbell 
Hausfeld/Scott Fetzer Company, Leitchfield, Kentucky, April 2003. 

Kcnvirons, lnc., 2003d. Proposal to Enhance Existing Remedial System at the Campbeii­
Hausfeld Facility in Leitchfield, Kentucky. Prepared for Campbell Hausfeld/Scott 
Fetzer Company, Leitchfield, Kentucky, April 2003. 

Haley & Aldrich of Michigan, Inc. (H&A), 2005a. Progress Report and Work Plan for 
Supplemental Investigation Activities. Campbell Hausfeld, Inc., 350 Emb1y Drive, 
Leitchfield, Kentucky. Prepared for Campbell Hausfeld, August 2005. 

Haley & Aldrich, Inc. (H&A), 2005b. Supplemental Site Investigation Work Plan, 
Campbell Hausfeld, Site, Leitchfield, Kentucky. Prepared for Campbell Hausfeld, c/o 
the Scott Fetzer Company, Leitchfield, Kentucky. December 2005. 

Haley & Aldrich, Inc. (H&A), 2005c. Hydraulic Response Assessment/Aquifer Testing, 
Campbell Hausfeld. Site, Leitchfield. Kentucky. Prepared for Campbell Hausfeld, c/o 
the Scott Fetzer Company, Leitchfield, Kentucky. December 2005. 

Haley & Aldrich, Inc. (H&A), 2007. Addendum to the Supplemental Site Investigation 
Work Plan, Campbell Hausfeld, Site, Leitchfield. KentucJ...y. Prepared for Campbell 
Hausfeld, c/o the Scott Fetzer Company, Leitchfield. Kentucky, January 2007. 

As part of the current phase of work, MACTEC performed additional inquiries in order to identify 

human and/or ecological receptors potentially impacted by the presence of groundwater 

constituents at the RBTC LDB# l site. Specifically, MACTEC contacted the following agencies 

and persons to make these inquiries: 

• Leitchfield Utilities (tel: 270-259-3541), concerning the source of potable water in the area, 
and the location of the gas, water and wastewater distribution systems in the vicinity of the 
plant. 

• The Kentucky Geological Survey (KGS)'s online Kentucky Groundwater Data Repository 
(http://kgsweb.ukv.edu/DataSearching/Water/WaterWeiiSearch.asp), to identify recorded 
wells in the area. 

• The Kentucky Division of Water (KDOW), for copies of the Well Record forms for wells 
in the area. 

• Mike Hodge, Kentucky Certified Well Driller, Hodge's Well and Pump Service, 
Leitchfield, Kentucky (tel: 270-259-6711), for information on the former Vermont 
American supply wells, and other water supply wells in the area. 
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• The Grayson County Health Department (tel: 270-259-8046), for information on private 
wells in the area. 

• The U.S. Fish and Wildlife Service (USFWS), the Kentucky Department of Fish and 
Wildlife Resources (KDFWR), and the Kentucky State Nature Preserves Commission 
(KSNPC) or information on wetlands and any threatened or endangered species in the area. 

• The United States Environmental Protection Agency (U.S. EPA) Envirofacts Data 
Warehouse, available online at http://www.epa.gov/enviro/indcx.html, for information on 
nearby industrial properties as well as the site demographics. 

The following sections summarize the available information identified through this research. 

2.2 SITE TOPOGRAPHY AND DRAINAGE 

The RBTC LOB# I facility is located on a tract of land approximately seven acres in size, less than 

one mile north-northeast of downtown Leitchfield in Grayson County, Kentucky. The tract is 

located in the Salt River Industrial Park, northwest of Salt River Road where it intersects the 

former Illinois and Central railroad line on the north side of town. The property lies between the 

railroad to the south and Embry Drive to the north. Other industrial facilities are located to the 

west, northwest, north and northeast of the site. Agricultural land is located farther north and to the 

east of Salt River Road, and residential properties are located to the south toward town, and 

immediately southeast of the RBTC LDB# I property along Kelly Street. Figure I shows the site 

location on the U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle map 

(Leitchfield Quadrangle, 1967), which depicts pre-constmction topography. Figure 2 is an aerial 

photograph from 1998 showing the site vicinity. 

The site is located on the north side of a southeast-northwest trending topographic divide that mns 

approximately parallel to the railroad track where it crosses Salt River Road. Drainage on the 

south s ide of the divide (including most of the City of Leitchfield) is southward via Taylor Fork to 

Bear Creek. To the north of the divide, surface water drains to the Rough River via Beaverdam 

Creek. Both Bear Creek to the south, and Rough River to the north, flow west to the Green Ri ver, 

which eventually discharges to the Ohio River between Owensboro and Henderson, about 60 miles 

west-northwest of Leitchfield. 

The top of the topographic divide just south of RBTC LOB# 1 has an elevation of about 740 feet 

above the National Geodetic Vertical Datum of 1929 (NGVD, approximately equivalent to mean 
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sea level, or MSL), and the RBTC LDB# I property lies at elevations between about 700 and 720 

feet NGVD. The natural topography of the site prior to development sloped to the northeast, 

toward the headwaters of Beaverdam Creek, which originated (according to the topographic map in 

Figure 1) in the area just north of Embry Drive. The Soil Survey of Grayson County (USDA-SCS, 

1972) shows two intermittent tributary streams flowing northeast into Beaverdam Creek on either 

side of the RBTC LDB# l plant site. The approximate pre-construction course of these streams has 

been drawn on the aerial photograph in Figure 2. The stream on the west started just north of the 

railroad track and south of Campbell Hausfeld Building # I and joined the course of the ditch that 

now runs along the west side of the RBTC # 1 property. The stream on the east originated close to 

the intersection of the railroad and Salt River Road, and ran north to Beaverdam Creek under Kelly 

Street and the property currently occupied by Leggett & Platt. 

The natural topography of the site and surrounding area was modified in the late 1960s by 

development of the industrial park. The building site for RBTC LDB# l appears to have been dug 

into the hillside on the south part of the site, so that a steep slope rises from the drive at the back of 

the main building up to the railroad bed. The storage building on the southeast comer of the 

property is connected to a retaining wall that holds up the bank to the south and east of that 

building. The building site for CH# 1, to the west of RBTC LDB# 1, is set higher, and reportedly 

(based on consultants' reports prepared for that site) was regraded close to the bedrock surface 

through a combination of cut-and-fill. 

Stormwater drainage at the RBTC LDB # I site occurs via storm drains and ditches. Seepage and 

springs emerging from the bank on the south and southeast of the RBTC # l property are picked up 

by drain lines and an open grate, that lead west to an open ditch that runs along the property 

boundary between RBTC LDB# l and CH# l. That ditch picks up drainage from both sites, 

including surface drainage and culverts from CH# l, storm drains from the RBTC LDB# l plant 

area, and a concrete-lined ditch that runs along Embry Drive. The ditch exits the northwest corner 

of the RBTC LDB# l property, and nms under Embry Drive into a large storm drain that runs 

northeast under the unpaved parking lot between Campbell Hausfeld Building #2 (CH#2) and the 

Leggett & Platt building and discharges into Beaverdam Creek.. 

The sanitary sewerage from RBTC LDB #1 is conveyed from the west side of the plant to the 

northwest comer of the property, then under the northeastern portion of the CH# I property, to a 

point just south of the CH#2 building. From there, the combined sewerage is conveyed through a 
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main following Beaverdam Creek to a pumping station on Salt River Road. From there, it is 

conveyed to the Leitchfield publicly owned treatment plant (POTW). The Leitchfield POTW is 

located about two miles south of the site, just south of the Western Kentucky Parkway interchange, 

and discharges to Taylor Fork. 

2.3 PHYSIOGRAPH IC SETTING AN D GEOLOGY 

In formation on the physiographic and geologic setting of Western Kentucky is summarized in The 

Geology of Kentucky (McDowell, 1986). Physiographically, the City of Leitchfield lies on the 

boundary of the Western Coal Field province to the southwest, which is underlain by primarily 

clastic rocks (shales and sandstones) of Pennsylvanian age, and the Mississippian Plateau province 

to the north and east, which is w1derlain by older, primarily carbonate rocks (limestones and 

dolomites) of Mississippian age. This area is part of a regional syncline (or downward fold), in 

which the younger Pennsylvanian rocks have been left in the center and eroded around the edges to 

expose older Mississippian rocks. As a result, the Mississippian Plateau wraps around the Western 

Coal Field in the shape of a horseshoe. In Leitchfield, the older Mississippian carbonate rocks 

occur to the north-northeast, and the Pennsylvanian rocks to the south. Although the massive 

limestone formations of Mississippian age have little primary permeability, they are susceptible to 

dissolution in the presence of circulating freshwater, and have developed solution features (karst 

terrain) throughout the Mississippian Plateau region where they occur close to the surface. 

Structurally, the whole area lies within the Illinois Basin, a major structural downwarp in the 

eastern midcontinental United States that extends southwestward through Western Kentucky. This 

part of the basin is crossed by a series of fault systems that converge in far western Kentucky, 

southern Illinois and Missouri, where the Illinois Basin meets the Mississippi Embayment, a fault­

bounded rift zone extending southwest to the Mississippi delta. Two major fau lt systems run east­

west across the Western Coal field province: the Pennyrile fault system to the south, and the Rough 

Creek fault system in the area of Leitchfield. The Rough Creek fau lt system is made up of 

numerous high-angle nom1al faults, and less common reverse faults. The total displacement of the 

faults (downward to the south) has been generally about 300 feet vertically. Most of this 

displacement is interpreted to have occurred at the end of the Paleozoic era. 

The Rough Creek fault system nms west-northwest to east-southeast immediately south of the site 

and under the City of Leitchfield. The closest mapped fault, which nms just south of the RBTC 
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LOB# I property, and through the southern portion of the CH# I property, is aligned with the 

topographic divide. According to Dames & Moore (1997, in: H&A, 2005c), this fault has a 

vertical displacement of 80 to I 00 feet (upward on the south side, downward on the north side). 

Older Mississippian rocks (the Hardinsburg Limestone, and the Haney Limestone and Big Cl ifty 

Sandstone members of the Golconda Formation) lie near the surface south of the fault, and younger 

Mississippian rocks (Glen Dean Limestone and Leitchfield Formation) occur to the north. 

The geologic column in Table I lists the major geologic units in the area of the RBTC LOB# 1 site 

(north of the fault), summarized from the Geologic Map of the Leitchfield Quadrangle, Grayson 

County, Kentucky (Gildersleeve, 1978). Based on the information available in that source 

document, on the north side of the fault, the Glen Dean (limestone and shale) extends to a depth of 

about 30 feet below ground surface (bgs), and is underlain by interbedded sandstone, shale and 

limestone of the Hardinsburg sandstone and the Haney Limestone to a depth of about I 00 feet bgs. 

The Big Clifty Sandstone (sandstone and shale) and the Girkin Formation (l imestone and shale) 

occur bel\veen depths of about I 00 and 300 feet bgs. The massive Mississippian limestones of the 

Ste. Genevieve and St. Louis formations extend below a depth of about 300 feet bgs to at least 450 

feet bgs. 

2.4 GROUNDWATER 

The geologic column in Table I also lists the groundwater availability associated with each 

geologic formation down to a depth of 450 feet bgs. Essentially, the formations in the top 100 feet 

of the subsurface have little primary permeability and typically yield little to no water to wells. 

The subsurface formations having the greatest potential for groundwater yield are the Big Clifty 

sandstone, and the deeper Ste. Genevieve and St. Louis limestones. The moderately permeable Big 

Clifty Sandstone and Girkin Formations occur between depths of about 100 and 300 feet bgs. The 

massive Mississippian limestones of the Ste. Genevieve and St. Louis formations, the formations 

with the greatest potential groundwater yield (depending on the presence of solution channels) 

extend below this depth to at least 450 feet bgs. 

Water obtained from most drilled wells in this area of Kentucky is considered hard. Sodium 

chloride (common salt) and hydrogen sulfide are the two naturally occurring constituents most 

often encountered in objectionable amounts in groundwater. Generally, the probability of 

encountering these constituents increases with depth. Water having total dissolved solids (TOS) 
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concentrations above I ,000 parts per million (ppm) is considered saline. In Grayson County, the 

fresh -saline interface (i.e., the transition from fresh groundwater to saline water) typically ranges 

from elevations of I 00 feet NGVD to 300 feet in the uplands (Carey and Stickney, 2005), or about 

500 feet bgs in the area of the site. However, Hopkins ( 1966) noted that a well in central Grayson 

County, finished at a depth of 900 feet bgs (at an elevation of -275 feet NGVD), contained fresh 

water; he attributed this anomaly to deep circulation of fresh water along the Rough Creek fault 

system. 

The Rough Creek fault system is associated with sinkholes near Short Creek (about I 0 miles west­

northwest of the site) and springs in the area of Grayson springs (about four miles east-southeast of 

the site). In the area of the site, it appears to be associated with the headwaters of streams that flow 

both to the north and the south away from the fault zone, indicating it represents a zone of 

groundwater discharge in this area. The presence of deep, closely spaced, near-vertical faults 

associated with the Rough Creek fault zone, on or close to the southern portion of the RBTC 

LDB# I site, no doubt adds complexity to the bedrock groundwater flow systems that underlie the 

site. 

Near the surface, shallow groundwater occurs in unconsolidated soil and weathered bedrock 

(referred to as the shallow zone). Based on the information available from local studies, bedrock 

occurs at relatively shallow depths (5 to 18 feet bgs), and consists of shale intcrlaycrcd with thin 

beds of siltstone, sandstone and limestone. The overlying unconsolidated material is weathered 

shale and residual silty clay soil derived from shale. Locally, groundwater occurs in perched zones 

within the fill on the CH# l property (fill zone). The depth to water i11 the shallow zone beneath 

the site varies from less than 2 to about 5 feet bgs, and generally deepens s lightly going from south 

to north. The overall flow direction latera lly in the shallow zone appears to follow the topographic 

gradient, and this zone would be expected to discharge into the Beaverdam Creek drainageway to 

the north. However, groundwater flow in this zone may also be influenced by relict structural 

features in the soil associated with faulting and fracturing of the underlying bedrock, and may also 

be influenced by manmade buried conduits, especially sewers and storm drains. 

Nested monitoring wells installed on the neighboring CH# I property have been completed at 

various depths in shale bedrock, down to a maximum depth of 60 feet bgs. Reportedly, vertical 

gradients vary across the site, but are generally upward in the shallow zone during heavy rainfall 

events (H&A, 2005c). This is consistent with the model of the area as a groundwater discharge 
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area, where recharge during precipitation events quickly fills up the immediately available 

groundwater storage capacity, and groundwater discharges upward into surface drainageways. 

Vertically, the thinly-interbedded shale, sandstone, and limestone rocks near the surface are 

underlain, and may be underdrained. by more massive and permeable deeper formations, 

specifically the Big Clifty sandstone ( I 00-160 feet bgs) and the Ste. Genevieve/St. Louis 

limestones (below 300 feet bgs). Deep vertical fracturing associated with the Rough Creek fault 

system offers circulation pathways downward into those formations, and the former onsite supply 

wells PW - 1 and PW -2 (depending on how they were constmcted) may also represent vertical 

conduits into deeper formations. 

2.5 WATER SUPPLY AND WELLS 

2.5.1 Public Water Supply 

The City of Leitchfield obtains its water supply from the Rough River. The Leitchfield Utilities 

water treatment plant is located approximately 7 miles northwest of the site. The Salt Ri ver 

lndustrial Park and nearby areas have been served by public water since the area was f1rst 

developed in the late 1960s. 

2.5.2 RBTC LDB#l Former Supply Wells 

Two fonner water supply wells arc present on the RBTC #1 property, referred to as PW-1 and 

PW -2. PW -I is located on the southwest corner of the property, and PW -2 is located just outside 

the southwest comer of the plant. 

Accordjng to Mike Hodge, a local well driller who has taken over the businesses of several former 

well drillers in the area, Vermont American installed PW-2 (a 6-inch well) first, in the late 1970s, 

as an alternative to the public water supply for cost saving purposes. PW-1 (an 8-inch well) was 

installed in 1987, reportedly to take a larger capacity pump. A KDOW Water Well Record is 

available for PW-1 (AKGWA # 0002-0656), and was included in MACTEC's previous report. 

PW-2 (the original 6-incb well) was installed before Water Well Records were required to be filed 

with the KDOW. 
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In March 2007, Chase Environmental Group (under subcontract to MACTEC) removed 

submersible pumps and drop pipes from both wells in order to facilitate sampling. The following 

information for the two former water supply wells was compiled from MACTEC's observations 

during pump removal and sampling on March 13, 2007, from the Water Well Record for PW-1 , 

and from verbal information obtained from Mike I lodge: 

3/13/07 Pumping 
Estimated Estimated Top of Static Rate 

Casing Borehole T otal Pump Perf or- Dep th During 
Dia meter Diameter Depth Setting ations to Water Purging 

W ell No. (inches) (inches) (ft bgs) (ft btoc) (ft bgs) (ft btoc) (gpm) 
PW-l 8 10 367 320 2 13 28.55 6.7 

PW-2 6 8 475 440 unknown 53.27 22.5 

Notes: ft btoc = feet below top of casmg; gpm = gallons per mmute 

Based on available information, the water supply wells at RBTC # I may have been drilled through 

the Big Clifty sandstone, down into the Girkin Formation and possibly into the Ste. Genevieve 

limestone. However, the driller's log for PW-J (reproduced in Appendix B) docs not accurately 

match up to the geologic column in Table I , possibly as a result of complex faulting in the area. 

2.5.3 Camp bell Hausfeld W ells 

The Campbell Group (also referred to as Campbell Hausfeld) owns two buildings west (CH#l) and 

northwest (CH#2) of the RBTC LOB# I fac ili ty (Figure 2). As part of the previous investigations, 

MACTEC has performed tile reviews and reviewed consultants' reports (listed above in Section 

2.1) for the Campbell Group/Campbell Hausfeld facil ities in late 2003. 

The Campbell Group site appears on the U.S. EPA Resource Conservation and Recovery 

Information System (RC RIS) Notifiers list, identified as a small quantity generator of hazardous 

waste, and on the RC RJS treatment, storage. and disposal (TSD) list. Numerous violations were 

reported at the Campbell Group site from 1989 to 2000, including illegally storing hazardous waste 

in an underground storage tank, exceeding the time limits for storing hazardous waste on the 

property, and disposing hazardous waste into a Resource Conservation and Recovery Act (RCRA)­

regulated landfill without obtaining a permit. Most of the violations appear to be re lated to an 

I , I 00-gallon underground storage tank (UST) used to store I , I , 1-trichlorocthanc (TCA). The UST 
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was installed at the CH# I site in 1979 and removed in 1987. During removal of the UST, soi l 

contamination associated with the tank was documented. 

Campbell Hausfeld entered into a Consent Agreement and Final Order with the U.S. EPA on 

September 19, 1994. The primary contaminants of concern in soil and groundwater at the 

Campbell Hausfeld facility are volati le organic compounds (VOCs) associated with the UST used 

to store chlorinated solvent, and with a land disposal area (referred to as a landfill in some 

documents) for waste solvents just outside the building. The primary solvent associated with these 

source areas is TCA. VOCs detected at the facility include chlorinated ethanes, specifically TCA 

and 1, 1-dichlorocthane ( 1, I-DCA), and chlorinated ethenes, specifically TCE, 1, 1-dichlorocthene 

( 1, 1-DCE) and cis- 1 ,2,-dichloroethene (cis-1 ,2-DCE). 

According to H&A (2005c), subsurface investigations have been conducted at the CH# l site since 

about 1985. Between July and November 2001 , a groundwater and soil remediation system was 

installed to address VOCs in soil and groundwater, close to the identified source areas and at 

downgradient intercept points. The system includes 18 extraction wells (RS-1 through RS-18) and 

10 high vacuum dual-phase extraction points (HVE-1 through HVE-1 0) installed near selected 

source area extraction wells. Based on information provided by H&A (2005c), the extraction wells 

arc 8 inches in diameter and are screened in most cases from 8 to 33 feet below ground surface 

(bgs). Extracted groundwater is treated and discharged to the sanitary sewer. The system operated 

continuously from late 2001 to late 2005; the current status of the remediation system is unknown. 

Soils immediately underlying CH# l reportedly consist of 6 to 13 feet of unconsolidated soil and 

weathered shale overlying shale bedrock under the south and west sides of the building, and fill 

material (not described) over weathered shale and shale bedrock under the north and east portions. 

Perched groundwater is reportedly present locally in the fill beneath and adjacent to the building. 

As of the end of 2005, there were reportedly 39 monitoring wells in and around CH # l , with 

screened intervals primarily in two depth horizons: 5 to 20 feet bgs (shallow, above competent 

bedrock), and 30 to 60 feet bgs (deep, in bedrock). Several sets of nested monitoring wells are 

present, with screened intervals in four separate horizons, labeled F (fill), S (shallow), M 

(medium), and D (deep). Depths to groundwater measured in the monitoring wells by H&A in 

November 2005 ranged from 3.1 to 59.3 1 feet bgs. Both upward and downward hydraulic 

gradients were indicated by different sets of nested monitoring well data in different areas of the 
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site. Reportedly, the groundwater system responds rapidly to precipitation events and, during 

periods of heavy rainfall, vertical gradients nrc generally upward. 

Based on the available information, the shallow monitoring wells and the extraction wells on the 

CH#l site (north of the fault) appear to be installed primarily in the Glen Dean formation, with the 

deep monitoring wells being installed in deeper sections of the Glen Dean or in the underlying 

Hardinsburg Sandstone. Although the Glen Dean fom1ation is described by Gildersleeve (1978) as 

interbedded limestone and shale, it appears to consist primarily of shale and weathered shale in this 

area. Based on hydraulic testing conducted in late 2005, H&A (2005c) estimated the hydraulic 

conductivity of the shallow (weathered shale) zone to be on the order of 0.04 feet per day (ftlday). 

Eight new wells were planned to be installed on the CH# I site in 2007. including three offsite wells 

southeast of the railroad track, on either side of the inferred fault line. 

As part of the receptor analysis perfom1ed for this phnsc of the RBTC LOB# I investigation, 

MACTEC downloaded the entries for all wells recorded in the KGS online database within a mile 

of the site, and also requested copies of a ll available well records within the same radius from the 

KDOW. The compi led and matched records are summarized in Table B- 1 (Appendix B). Of the 

74 wells identified from these sources, 62 are associated with the CH# I site. They include: 10 

high-vacuum extraction (HVE) wells, 15 other wells identified as remediation/extraction (RS) 

wells, 3 springs converted to 3-foot deep monitoring wells, and 34 wells identified as monitoring 

wells (including one replacement well). The wells recorded at the CH# l site were installed 

between 1992 and 2003. 

2.5.4 Other Wells 

Apart from the former Vermont American supply well (PW- 1) and the Campbellllausfeld (CH# l) 

wells, only 7 other wells were identified within a mile of the RBTC LOB# 1 faci li ty from review of 

the KGS and KDOW records. These wells are listed at the bottom of Table B-1 in Appendix B. 

One was an unused hand-dug well, and five were shallow monitoring wells (since abandoned) that 

were associated with a UST site (Independent Oil Co.) located at 307 Marion Street, approximately 

one half-mile southwest of the RBTC LDB# l site. One well was a shallow monitoring well 

associated with a UST site (Northside BP) located about a half-mile west southwest of the RBTC 

LDB#l site. No domestic or industrial supply wells, other than the former Vermont American 

supply well, were identified in the KGS or KDOW records. 
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On July 24, 2008, MACTEC spoke by telephone to Mike Hodge, local water well dri ller. Mr. 

Hodge stated that be was not aware of any domestic or industrial supply wells in the vicinity of the 

site, or anY'vhere within about 4 miles of the City of Leitchfield, except for a possible well installed 

many years ago at Lowes Concrete Products. He stated that the closest active wel ls that he knew of 

were supply wells at dairy farms about 4 miles north of town. and irrigation wells for a golf course 

about five miles south of town. 

Lowes Concrete Products (tel: 270-259-3111) is a ready-mix plant located at 306 Marion Street, 

approximately a half-mile southwest of the RBTC LDB# l facility. MACTEC contacted the plant 

to inquire whether a supply well has been or is still present at that plant. The employee contacted 

stated that the plant current ly uses the public water supply provided by Leitchfield Utilities, and he 

was not aware of a water well on the property. MACTEC was not able to reach the owner, Tom 

Glasscock, to confirm the presence or absence of a well historically on the site. 

MACTEC contacted Leitchfield Utilities to confirm that all residences and businesses within the 

City limits, including the area of the Salt River Industrial Park, arc served by public water. The 

Leitchfield Utilities representative contacted was not aware of any residences or businesses using 

well water within the City limits. 

MACTEC also contacted the Grayson County Health Department, Environmental Section. The 

Health Department oversees private septic systems but not private water supplies, and is not aware 

of any private water wells in or near the City of Leitchfield. 

2.6 NAT URAL RESOURCES 

MACT EC contacted the U.S. Fish and Wildlife Service and the Kentucky Department of Fish and 

Wildlife Resources, and these agencies responded on June 4 and June 16, 2008, respectively. 

Based on their responses, there are no federal or state endangered or threatened species in the area, 

and no adverse impacts to wetlands, critical habitats, designated wildlife refuges, waterfowl areas, 

woodlands, special aquatic sites or ecologically sensitive areas would be expected. 

On June 13, 2008, the Kcnrucky State Nature Preserves Commission (KSNPC) provided a letter 

response to MACTEC 's inquiry, along with a detailed data report. The KSNPC data indicated that 

four species of KSNPC special concern have been observed within 10 miles of the site, including 
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two (one c lover species and one bird species) w ithin a mile of the s ite, one fres hwater musse l 

within live miles of the site, and one additiona l bird species within 10 miles of the site. A review 

of the data indicates that the aquatic mussel was observed in a watershed upstream a nd separate 

from the RBTC LOB# I site's watershed. Habitat associated with the RBTC LOB# I property 

would be considered unsuitable fo r any of the observed species, and therefore, impacts to the 

reported species of KSNPC special concern are not anticipated. 

In summary, based on a preliminary review of information provided by the KDFWR. USFWS, and 

K SNP C regarding the presence of protected species on the Site o r w ithin a 10-milc radius of the 

Site, no protected species are anticipated to be impacted by constituents detected in groundwater at 

the RBTC LOB# l site. 

2.7 DEMOGRAPHIC SETTING 

Grayson County was established as the Kentucky's 54th county in 1810. Leitchfie ld, the county 

seat of Grayson County, was first settled in the 1700s and incorporated in 1866. 

The following current demographic information for the area within a three-mile radius of the 

RBTC LOB# I site (based on data from the 2000 U.S. Census) was obta ined from the U.S. EPA 

Envirofacts database: 

Radius of Area: 3 Miles 
r-

Land Area: l 99.15% I Households in area: 12, 185 
Center Latitude: 37.49 1484 Water Area: 0.85% Housing units in area: 2,479 

Center Longitude: -86.2877 14 Population Dens ity: 197.07/sq. mi. Households On Public Assistance: 11 6 
Total Persons: I 5,524 I Percent Minority: 4.16% Persons Below Poverty Level: 1,042 
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3.0 FIELD ACTIVITIES AND INVESTIGATION METHODS 

The following sections describe the fie ld activities performed by MACTEC and its subcontractors 

at the site in May and June 2008. 

3.1 PLAN REVIEW AND SUBSURFACE UTILITY SURVEY 

Prior to initiating field work at the site, MACTEC reviewed the site plans available from RBTC. 

No as-built plans were found , however, limited pre-construction design drawings were found 

showing the planned layout for floor drains and sumps. The drawing review confirmed that the 

industrial wastewater treatment plant for the facility was always on the west side of the plant (in its 

current ·location), that the original main degreaser pit for the plant was located in the northeast 

corner of the room that currently contains the pit fo r the central coolant fluid filter system (the 

Henry Fi lter pit), and that the southern portion of this room (located just east of the wastewater 

treatment plant) was the original plating shop for the facility (subsequently converted for use as the 

blade stripping area). The first phase of the building, constructed in 1969, was the northern half 

and terminated just south of the degreaser pit (about half-way down the wall of the WWTP); the 

second phase (i.e., the southern half) was added in 1974. 

Based on the plans reviewed, the main sanitary sewer line discharging from the facility was 

originally intended to exit the plant to the north. Subsequent surveys performed by MACTEC and 

its subcontractors have shown that the main sewer lines actually drain out of the west side of the 

building, and exit the property to the northwest, as show!? on the site map in Figure 3. 

Prior to the start of intrusive activities, MACTEC notified the City of Leitchfield Utilities and KY-

8 11 (Kentucky-Dig-Safely) to have the main lines belonging to public member utilities marked at 

the property boundaries. ln addition, following review of the site plans, MACTEC walked the 

plant floor and identified all visible floor drains and sumps. MACTEC then engaged The 

UndergrOtmd Detective to perform a detailed survey intended to locate as many of the underground 

service lines in and around the building as possible. The Underground Detective performed the 

underground utility survey on May 7-9, and used electromagnetic (EM), inline video inspection, 

and grOtmd-penetrating radar (GPR) methods to locate underground lines. 
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The information developed from the subsurface utility survey was used to update the base map for 

the site and to guide the fi e ld screening study described in the following section. Subsurface lines 

and other structures that could be confirmed in the survey are shown on the site map in Figure 4. 

3.2 FIELD SCREENING STUDY 

Previous investigations performed at the RBTC LOB# I facility had shown that CVOCs, including 

TCE and its degradation products, were the principal constituents of concern (COCs) at the s ite , 

and were relatively widespread in groundwater. However, a clear source area for the CVOCs bad 

not been identified based on the previous assessment activities. Therefore, a fi e ld screening study 

was designed as an intensive investigation of the plant interior to map the occurrence of CVOCs in 

soi l and groundwater and focus in on potential source area(s), prior to insta lling additional 

permanent monitoring wells. 

Tn general, the field screening study consisted of collecting soil and groundwater samples for field 

analysis from soil borings advanced using OPT methods. Collection of groundwater samples was 

fac ilitated by placing temporary wells in the borings and allowing groundwater to recover over a 

period of one or more days prior to initia l sample collection. Soil samples were screened during 

soil boring advancement using a field photoionization detector (PID). Selected soil samples, and 

a ll groundwater samples recovered from the borings, were also screened in the fi e ld for the 

presence of CVOCs using the Color-Tee method. Soil and groundwater samples were then 

selected for laboratory analysis of VOCs based on the Color-Tee results obtained in the field. 

Additional detailed information on the methods used in the field screening study is provided in the 

fo llowing sections. 

3.2.1 Soil Borings and Soil Sampling 

OPT borings were advanced and temporary wells constructed by Chase Environmental Group, 

under subcontract to MACTEC, between May 13 and May 22, 2008. using a track-mounted 

Geoprobe® DPT rig. A tota l of 64 borings, identified as GP-19 to GP-82 were advanced at the 

locations shown in red on the site map in Figure 3. Soil boring locations for the next day were 

selected at the end of each day based on the Color-Tee results for the samples collected and 

screened that day. As a result, they do not follow a c lear numerical progression across the plant. 

The following table is a key to locating the soi l borings advanced in May 2008: 
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Plant Area 
Interior, North End, Center-East 

Interior, North End, West 

Interior, Center (Circular Saw Blade 
Grinding and Blade Wash) 
Interior, East Side, Center 
(Braze Department and Flux Room) 
Interior, East Side, South 
(Paint Line Areas) 
Interior, South End, Center-West (Circular 
Saw Blade Grinding, Blade Wash, Carbide 
Tip Rework, Main Air Compressors) 
Interior, West Side, Center (Plating, Henry 
Filter Pit, Blade Stripping, Heat Treating) 
Interior, WWTP 

Exterior, near MW-8 at NE corner ofB1dg. 

Exterior, South End 

Exterior, East Side 

Exterior, North End 

Exterior, West Side 

Sepu:mber 19, 2008 
ROTC LOB#/ - Leitchfield. Kemucky 

Soil Boring(s) 
GP-20, GP-29, GP-31, GP-51, GP-54 

GP-27, GP-28, GP-37, GP-38, GP-50 

GP-19, GP-32, GP-33 , GP-36, GP-52 

GP-21 , GP-22, GP-46, GP-47 

GP-34, GP-35 

GP-23, GP-24, GP-25, GP-43, GP-44, GP-45, 
GP-48 

GP-26, GP-39, GP-40, GP-41 , GP-42 

GP-49 (incomplete after three attempts due to 
shallow refusal) 
GP-30 

GP-55 , GP-56, GP-57, GP-58, GP-80 

GP-59 through GP-63 

GP-64 through GP-70, GP-79, GP-81 , GP-82 

GP-71 through GP-78 

Each soil boring was advanced with the Geoprobe® rig using a four-foot long, two-inch diameter, 

stainless steel macro core sampler. The macro core sampler was lined with a disposable plastic 

(acetate) sleeve for each sample interval, to minimize the potential for cross-contamination. Soil 

samples were collected continuously from each boring for inspection and logging by the MACTEC 

field representative. MACTEC used a PID calibrated to 100 ppm isobutylene to screen the soil 

samples initially for the presence of VOC vapors as the acetate sleeve was first opened. 

Soil samples were collected for testing from the single interval (or in some cases two intervals) 

with the highest PlD readings. Two aliquots were collected from the tested interval, one to be field 

tested using the Color-Tee method (described below), and one to be reserved for possible 

laboratory analysis. The sample aliquots reserved for laboratory analysis were transferred to 2-

ounce glass jars with Teflon-line lids, packed with minimum headspace, and placed in a cooler 

with ice until final sample selection and transfer to the laboratory. 

In general, the soil borings were advanced to refusal through silty clay soil grading into weathered 

shale interbedded with clay, and less weathered shale. Due to the variable depth of weathering and 

the presence of thin limestone beds interlayered with the shale, the depth to refusal was variable 

across the site, ranging from 5 to 20.5 feet in the DPT borings performed in May 2008. A Soil Test 
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Boring Record field form was used by the MACTEC field representative to record dri lling and 

geologic infonnation and sample locations. Soil descriptions, PJD screening resu lts and other 

pertinent fi eld information are presented on soil boring logs prepared for each soil boring, copies of 

which are provided in Appendix C. 

3.2.2 Tempora ry Monitoring Wells and Groundwater Sampling 

Temporary monitoring wells were constructed of l-inch diameter schedule 40 PVC, factory s lotted 

screens and flush-threaded riser, set directly in the 2-inch borings, without sandpack or annular 

seal. The temporary wells were gauged daily with an e lectronic water level indicator 

(decontaminated between wells) to check for the presence of water. The temporary wells were 

sampled once groundwater had recovered to a static level, or once a few inches of water were 

present in the bottom if the well did not recover fully. Groundwater samples were collected from 

the wells using clean polyethylene tubing equipped with a stainless steel check valve on the 

bottom, gently agitated to move the water mechanically from the bottom of the well to the sample 

collection container with a minimum of disturbance. 

Groundwater samples collected for field-screening using the Color-Tee method were collected in 

40-milliliter (ml) volatile organic analysis (VOA) vials filled approximately one-half to three­

quarters full , with no preservative. New groundwater samples were then collected from each of the 

temporary monitoring wells selected for labora tory analysis, stored in appropriate containers, and 

preserved according to the analytical method requirements (i.e., in full 40-ml VOA vials preserved 

with hydrochloric acid for VOC analysis). 

3.2.3 DPT Boring Abandonment 

Upon completion of the groundwater sampling activi ties, the temporary wells in OPT borings were 

abandoned by pulling the l-inch diameter PVC screen and riser, and backfilling the boring with 

hydrated bentonite chips. The borings were completed at ground surface with concrete patch inside 

the building and with e ither concrete or asphalt patch in the paved areas outside the building. 
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Color-Tee is a field-screening methodology developed by Ecology and Environment, Inc. for 

determining total chlorinated ethene concentrations (a subset of CVOCs) in environmental samples 

by testing the sample headspace. The Color-Tee method generally consists of: 

• transferring the volatile compow1ds contained in a sample aliquot, from the aliquot into the 
sample container headspace; 

• then passing a known volume of air from the sample container hcadspacc through a 
graduated colorimetric gas detector tubes. 

The colorimetric tubes contain a catalyst that decomposes the chlorinated ethene, releasing 

hydrogen chloride, which discolors the reagent (4-phenylazodiphenylamine) in the tubes. Any 

color change within a detector tube indicates the presence of chlorinated ethenes. The detector 

tubes are constructed of glass and printed with graduated scales to facilitate measurement of the 

linear extent of the reaction within the tube. 

The procedure followed for water samples is the following: 

• Fill a 40-milliliter (ml) volatile organic analysis (VOA) vial with a Teflon-lined septum to 
approximately 60% of the volume of the vial and cap. 

• Heat the sample and the detection tube in a water bath with a temperature of 100 to 110° 
Fahrenheit (F). 

• When heated, the vial is shaken vigorously for 20 seconds. 

• One end of the colorimetric detection tube is broken and attached to a hand pump. The 
other end of the tube is broken and attached to a small extraction needle. The extraction 
needle intake is positioned in the sample headspace above the liquid by penetrating the 
septum of the vial. 

• A larger purge needle is used to penetrate the septum of the vial and the endpoint of the 
needle is positioned in the liquid sample near the bottom of the vial, to ventilate the sample 
with ambient air as the headspace gas mixture is pumped out. 

• One stroke is pulled on the hand pump and the change in color of the tube is observed. 

• The concentration reached by the change in color is read on the graduated tube, and 
recorded as ''Color-Tee Units" (CTUs). 
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• Fill a 40-ml YOA vial with approximately I 0 cubic centimeters of soil and I 0 ml of 
deionized water (50 to 77% of the volume) and cap. 

• The same heating, sample preparation. and sampling procedures described above for water 
samples are followed. 

• The presence of soil particles can cause the purge needle to clog. If there arc no bubbles 
indicating that air is circu lating into the vial, the purge needle should be removed, cleared, 
and reinserted into the vial. 

T he brand of colorimetric tubes used for this project was Gastec®. Tubes arc avai lable for a 

variety of concentration ranges, and the concentration ranges used for this project were, from 

lowest to highest, LL, L and HA. The lowest concentration tube is used initially to screen the 

sample. When a positive result is observed, the concentration level is obtained by matching the 

linear extent of the discolored reagent inside the tube to the calibration scale printed on the outside 

of the tube. If the calibrated range of the tube is exceeded by the reaction, a tube with a higher 

concentration range is used to screen a duplicate sample. This procedure is repeated until the 

approximate concentration is determined. As a result, each sample field screened for this project 

was tested two or three times on separate tubes, in order to insure that results were measured on 

tubes calibrated in the appropriate concentration ranges and were reproducible. In addition, blank 

samples of distilled water were tested at least once a day, or approximately every 20 samples, to 

verify that false positive readings were not occurring. 

The Color-Tee results, recorded in CTUs, arc considered semi-quantitative, in that they may be 

compared to each other to determine relative concentrations of total chlorinated cthcnes between 

samples, but they are not compound-specific and do not correlate directly with laboratory­

determined concentrations. The colorimetric detector tubes are manufactured to detect specific 

alkenes; however, if there are multiple chlorinated cthenes present in a sample, the identification of 

a specific chlorinated compound is not possible using the Color-Tee method. Furthermore, the 

method docs not employ Henry's Constant or other partitioning methods to back-calculate the 

actual concentrations of soi l or water samples. The practical quantitation limit for TCE and/or 

tctrachloroethcnc (also known as perehlorocthylenc, or PCE) is about five to ten parts per billion 

(ppb) as measured in the hcadspace. Trans- I ,2-dichlorocthene. 1.1-dichlorocthene, or vinyl 

chloride are generally not detectable with the colorimetric tubes at concentrations below 25 

micrograms per liter (J.!g/1), and samples containing only these compounds may not exhibit 
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detectable levels. Other compounds, including bromine, free chlorine, and hydrogen chloride can 

react with the detector tubes, and cause false positive readings. 

Between May 13 and 28, 2008, MACTEC field-tested a total of 95 soil samples and 60 

groundwater samples collected from the 64 OPT borings and temporary monitoring wells using the 

Color-Tee method. In addition, samples from two of the monitoring wells installed in 2007 were 

also field-tested early on and compared to the 2007 analytical results, as a check on the method 

before more recent laboratory analytical data were available. 

3.2.5 Laboratory Analyses, Soil and Groundwater 

Samples of soil and groundwater were selected each day for laboratory analysis of VOCs based on 

the results of the Color-Tee field screening. Soil samples were selected from the al iquots reserved 

for possible laboratory analysis at the time of sample collection, and new groundwater samples 

were collected from the temporary monitoring wells for laboratory analysis. All samples were 

containerized and preserved according to analytical method requirements, packed in ice, recorded 

on a chain-of-custody form, and shipped via overnight delivery service to Environmental Science 

Corp. (ESC) in Mt. Juliet, Tennessee for analysis. 

Approximately one quarter (25 out of 95) of the field-screened soil samples, and two thirds ( 41 out 

of 60) of the fie ld-screened groundwater samples collected from OPT borings were analyzed by 

ESC for VOCs by U.S. EPA Method 82608. In addition, 10 soil samples were also analyzed fo r 

total petroleum hydrocarbons, oil and grease (TPH-O&G) by U.S. EPA Method 907 18, and one 

soil sample was analyzed for semivolatile organic compounds (SVOCs) including polynuclear 

aromatic hydrocarbons (PAHs) by U.S. EPA Method 8270C. Soil samples analyzed for TPH­

O&G were selected either on the basis of visual and/or odor evidence, or in some cases on a 

random basis. In general, little to no evidence of petroleum contamination was observed in the soil 

samples collected in the field-screening study. The one sample analyzed for SVOCs (GP-29, 5-

7.5') was selected on the basis of a strong odor. However, no PAHs were detected in this sample 

and when it was subsequently analyzed for the full suite of SVOCs (out of holding time), none of 

the other SVOCs were detected either. 
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The results of the field screening study arc summarized in the following exhibits, provided in 

Appendix D: 

• Figure D-1 - Soil Boring Summary Diagram, is a diagram representing the vertical profile 
in each soil boring and summarizing the PID, Color-Tee, and laboratory analytical results 
available for each soil sampling interval, as well as the results available for groundwater. 

• Table D-1 is a summary of water level measurements made in the temporary monitoring 
wells. 

• Table D-2 and Figure D-2 are a table and a graph (histogram) comparing field screening 
and laboratory results for total VOCs in soi l samples. 

• Table 0 -3 and Figure D-3 are a table and a graph (histogram) comparing field screening 
and laboratory results for total VOCs in groundwater samples. 

The compound-specific laboratory analytical results for the samples analyzed as part of the field 

screening study are discussed in more detail in subsequent sections of this report. Based on both 

the Color-Tee field testing results and the analytical data, the field screening study generally 

confirmed that the presence of CVOCs was widespread beneath (and in the immediate vicinity) of 

the plant building, and that the concentrations of these compounds ranged across several orders of 

magnitude. ln general , the correlation between the CTU results and the laboratory analytical 

results was good for the groundwater samples, and fair for the soil samples. The Color-Tee results 

( in CTUs) were generally higher than the sum of the CVOC concentrations reported by the 

laboratory in parts per million (ppm), and several " false positi ves" were detected by the Color-Tee 

method in soil samples that had no detectable CVOCs when they were analyzed by the laboratory. 

Laboratory-determined concentrations of total CVOCs in soi l ranged from <0.0050 milligrams per 

kilogram (mg/kg), in 7 out of 25 samples to II 0 mglkg (in GP-26, 7.5- I 0'), and in groundwater 

ranged from <0.00 I 0 milligrams per liter (mg!L), in 4 out of 46 samples, to 421 mg/L (in the 

groundwater sample from GP-26). Most of the analytical results for total CVOCs in soil were 

below I ppm (equivalent to mglkg in soil), with the exception of three samples out of25 (from GP-

26, GP-37 and GP-28). By contrast, more than half of the analytical results for total CVOCs in 

groundwater exceeded I ppm (equivalent to mg/L in water), 12 out of 46 exceeded I 0 ppm, and 

four of those (GP-26, GP-42. GP-53, and G P-27) exceeded I 00 ppm. It was concluded that 

groundwater is the principal medium residually impacted by CVOCs at the site, and that CVOC 
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concentrations in soils from the both the unsaturated and saturated zones are overall lower, in most 

areas by several orders of magnitude, than CVOC concentrations in groundwater. 

A review of the fteld screening study results indicated that the highest concentrations of CVOCs in 

both soil and groundwater were present in the vicinity of GP-26, under the west-central portion of 

the building. Elevated CVOC concentrations in groundwater were found to extend out from the 

west-central portion of the plant to the west and to the northeast, and to generally decrease to the 

northwest and southeast. 

3.3 MONITORING WELL INSTALLATION 

Based on the results of the field screening study, 13 locations were selected for additional 

overburden monitoring wells. Four of the locations were inside the building, in order to better 

define the extent of impacts directly beneath the building. Well pairs, consisting of two wells each 

screened at different depths in the overburden and weathered bedrock, were installed at two of the 

interior locations, in the area of highest groundwater concentrations. Nine wells were installed 

outside, to fill in the network of eight exterior wells installed in March 2007. A total of 15 new 

monitoring wells were installed in June 2008, bringing the total number of overburden monitoring 

wells at the site to 23. The following table is a key to locating the overburden monitoring wells 

installed at the site as of June 2008 (locations are also shown on the site map in Figure 3): 

Plant Area Monitoring Wells 

Interior MW-9, MW-10, MWllBil lA, MW-12B/ 12A 

Exterior, south of Building MW-1 , MW-2, MW-18, MW-19 

Exterior, east of Building MW-20, MW-21 

Exterior, northeast of Building MW-8, MW-13 

Exterior, north of Building MW-7, MW-14 

Exterior, northwest of Building MW-6, MW-15 

Exterior, west of Building MW-3 , MW-4, MW-5 , MW-16, MW-17 

Monitoring well installation activities were conducted from May 27 to June 3, 2008, by Chase 

Environmental Group, Inc. , under subcontract to MACTEC, using hollow-stem auger (HSA) 

methods. A track-mounted Geoprobe® 6620DT direct push rig with augering capabilities was 

used to advance the monitoring well borings in the interior locations, and a truck-mounted CME-55 

high-torque drilling rig was used to advance the borings in the exterior locations, except at 
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locations MW-16 and MW-18, where (due to access limitations) a track-mounted Geoprobe® 

66DT direct push rig with augcring capabi lities was used. Each boring was advanced to refusal, 

which was encountered between 7 feet bgs at MW -18 and 16.5 feet bgs at MW -9. At the 1:\vo 

interior well pair locations (MW-11 and MW - 12), the deepest boring (A) was advanced first to 

refusal (15 ft in MW- llA, and 15.5 ft in MW- 12A). After the deep well was constructed, the 

shallow boring was advanced approximately 4 feet away, and finished at a depth of9 ft bgs. 

A permanent monitoring well consisting of two-inch diameter, Schedule 40 polyvinyl chloride 

(PVC), flush-threaded well casing and manufactured well screen with 0.01 0-inch machined slots 

was installed at each boring. Monitoring wells MW-9, MW-14, M\.V-16, and MW- 17 were 

constructed with ten feet of screen. Monitoring wells MW-10, MW-11A, MW-llB, MW-12A, 

MW-1 2B, MW-13, MW-1 5, MW-19, MW-20, and MW-21 were constructed with five feet of 

screen and MW -18 was constructed with three feet of screen. A washed sand filter pack was 

placed around each well casing from the bottom of the boring to approximately 1:\vo feet above the 

top of the well screen. A minimum two-foot thick bentonite seal was then placed above the 

washed sand fi lter pack. A summary of well construction details for all of the permanent 

monitoring wells on the site is provided in Table 2. Boring logs and Kentucky Division of Water 

(KDOW) Monitoring Well Record forms for the 15 ground-water monitoring wells installed in 

2008 are included in Appendix E. 

On May 30 (interior wells) and June 4, 2008 (exterior wells), the monitoring wells were developed 

to remove the residual materials remaining in the wells after installation and to establish good 

hydraulic connection to the surrounding formation. The wells were developed by hand using 

disposable polyethylene bailers or decontaminated PVC bailers. Water was removed from each 

monitoring well until the column of water in the well was free of visible sediment, or until the well 

went dry and yielded insufficient water for continued development. Three wells (MW-1, MW-19 

and MW-2 1) were subsequently surged with distilled water and bailed dry again, to further insure 

adequate connection to the formation prior to sampling and testing. 

Soil cuttings and purge water generated during monitoring well installation and development were 

containerized in 55-gallon drums and staged under cover outside the building pending pro tiling and 

pick-up for disposal at an appropriate facility. 
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Water level gauging was initiated during the field screening study, in the existing monitoring wells 

and in the temporary wells installed in OPT borings, and continued after the new monitoring wells 

were installed. Water level gauging was performed using an electronic water level indicator (WLl) 

to measure the depth to water from the top of the well casing in each well. The water level 

indicator was decontaminated with a solution of Alconox® and 01 water and rinsed thoroughly 

with distilled water between uses. 

On June 9, 2008, the vertical elevations of the ground surface and tops of well casings at the new 

wells were surveyed by Endris Engineering, PSC, under subcontract to MACTEC, and tied to the 

North American Vertical Datum of 1988 (NA YO). 

All available well gauging data for the pem1anent wells at the site are summarized in Table 3. The 

most comprehensive gauging data set, including all 23 of the permanent monitoring wells in the 

overburden and the two deep former water supply wells, was collected on June 18, 2008. Figure 6 

is a groundwater elevation contour map for the overburden on that date. 

3.4.2 Permanent Monitoring WeU Sampling 

The 23 permanent monitoring wells in the overburden were sampled by MACTEC using low-flow 

sampling methods between June 4 and 11 , 2008. Three wells (MW-1, MW-19 and MW-21) 

yielded too small a flow to be sampled by low flow methods. Therefore, these wells were purged 

dry and allowed to recover for two to five days prior to sampling. MW -1 was sampled on June 11 , 

and MW-19 and MW-21 were sampled on June 16, 2008. 

The low-flow groundwater sampling method uses a minimum pumping rate and as little drawdown 

as possible to evacuate a small portion of the water stored in the screened section of a well, and 

establish an equilibrium with geochemical conditions in the monitored flow zone. Field 

parameters, including temperature, pH, specific conductance (SC), dissolved oxygen (DO) and 

ox idation-reduction potential (ORP) are monitored along with turbidity, in order to determine the 

time when equilibrium conditions are reached, and the sample is collected at that time. The 
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method, which causes minimum stress to the water-bearing zone, allows collection of samples with 

minimal alterations to the groundwater chemistry and minimum turbidity, and is particularly well­

suited to collecting samples for analysis of total metals. 

At each well to be sampled, once the initial water level was measured. clean, disposable \!..-inch 

outside diameter polyethylene rubing was lowered into the well to a depth approximately in the 

middle of the well screen, slowly enough to minimize disturbance of water in the well. The 

polyethylene tubing was then connected to a Geopump peristaltic pump using medical-grade 

silicone tubing, and then into a YSI flow-through cell. A YSI 600 XL sonde and multiparameter 

water quality meter were used to measure field parameters in the flow-through cel l. A "T" 

connector was installed between the pump and the flow-through cell with a valve to collect 

turbidity samples in a separate water stream; tttrbidity samples were analyzed in the field in a 

HACH 21 OOP optical turbidity meter. Once all the connections were made, the pump was started 

at low speed and the YSI powered on. The pumping (purge) rare was stabilized at a flow rate 

between I 00 and 300 milliliters per minute (ml/min). Water parameter readings from the YSI and 

turbidity meters, water levels, and purge rates were recorded at five-mi nute intervals until the water 

parameters stabilized and a representative groundwater sample could be collected_ The tubing was 

then disconnected at the "T" connector, and appropriate laboratory-supplied containers were filled 

for analysis of VOCs and metals, and preserved as required by the analytical methods (with 

hydrochloric acid for VOC analysis, and with nitric ac id for metals analys is) . Due to the sample 

volume requirements for the TPH-O&G analysis, the wells were allowed to recover, and samples 

for T PH-O&G analys is were collected separately, from the top of the water column using a clean 

disposable bailer at the end of the sampl ing day. 

The water level indicator was decontaminated with a solution of Alconox® and distilled water and 

rinsed thoroughly with distilled water between uses_ The YSI probes and flow-through cell were 

also rinsed with distilled water after each use and new polyethylene tubing was used at each welL 

The YSI 600 XL water quality meter and HACI-1 2 1 OOP turbidity meter were calibrated at the start 

of each sampling day. 

Table 4 is a summary of the groundwater field parameters (last three measurements from each 

well) measured in the June 2008 sampling event, for the 20 wells sampled by low-flow methods, 

plus MW-1. Flow in MW-1 could not be maintained above I 00 mVmin without excessive 

drawdown, and turbidity increased rather than decreased. Therefore rhis we ll and two other wells 
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(MW -19 and MW -21) were bailed dry then allowed to recover and settle for five days prior to 

sampling, and the samples were collected with a bailer with a minimum of disturbance to the water 

column. The final turbidity readings for the 20 wells sampled by low-flow methods were very low, 

ranging from I to 4 nephelometric turbidity units (NTUs), indicating the sediment load in the 

collected samples was minimal, and should not have influenced the analytical results for metals. 

A review of the groundwater field parameter data in Table 4 indicates that pH in the overburden 

wells ranged from 5.1 to 9.8 standard units (S.U). Specific conductance (SC) ranged from 0.4 to 

1.3 milliSiemens per centimeter (mS/cm) in most wells, but was elevated (2.95 to over 28 mS/cm) 

in the two well pairs installed close to the former plating shop. Dissolved oxygen (DO) 

concentrations exhibited a wide range (from 0.2 to over 10 mg/L) and oxidation-reduction potential 

(ORP) values were positive (and generally over 100 millivolts, or mv) in all wells except MW-4. 

The groundwater with the highest values of SC and DO (from MW -II B, the shallow well closest to 

the former plating shop) also had a yellow tint, possibly indicative of plating wastewater. 

The date and time that each well was sampled is shown on Table 4. All samples were maintained 

chilled in an iced cooler, and shipped by overnight carrier each night to ESC in Mt. Juliet, 

Tennessee. All of the groundwater samples collected from overburden monitoring wells in June 

2008 were analyzed for VOCs by U.S. EPA Method 8260B, for TPH-O&G by Method 1664A, and 

for three metals (lead, chromium and nickel) by U.S. EPA Method 6010B. These metals were 

selected because lead had been detected in the sample collected from MW -I in March 2007 at a 

concentration exceeding the federal drinking water action level, and because chromium and nickel 

are potential indicators of plating wastewater contamination. 

Purge water generated during groundwater sampling was containerized in 55-gallon drums and 

staged under cover outside the building pending profiling and pick-up for disposal at an appropriate 

facility. 

3.4.3 Former Water-Supply Well Sampling 

Two deep former water supply wells (PW-1 and PW-2) are present on the property. A Monitoring 

Well Record obtained from the KDOW for PW- 1 indicates this well has an 8-inch steel casing set 

down to a depth of 367 feet, and perforated from 213 to 367 feet bgs. The submersible pump 

removed from PW -I in March 2007 was set at approximately 320 feet bgs. Based on verbal 
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information obtained from a local well dri ller, Mike Hodge, PW-2 has a six-inch diameter steel 

casing set down to 475 feet bgs. and possibly perforated from 100 to 475 feet bgs. The 

submersible pump removed from PW-2 in March 2007 was set at approximately 440 feet bgs. 

Due to the excessive volume of water required to be purged from these wells in order to sample 

them by conventional methods, MACTEC requested approval from the KDWM to demonstrate an 

alternative sampling method, using passive diffusion bags (PDBs). PDB samplers are low-density 

polyethy lene bags containing deionized water, used to collect water samples in groundwater wells 

for laboratory analyses of volatile organic compounds (VOCs). PDB samplers arc passive devices 

suspended in the water column of a well. They rely on the movement of groundwater from the 

surrounding water-bearing formation, through the screen or open interval of the well. so that the 

water column in the well is representative of formation conditions. VOCs in groundwater diffuse 

across the bag material (a semi-permeable membrane) until concentrations within the bag reach 

equilibrium with those in the s urrounding groundwater. The recommended minimum equilibration 

period for PDBs is two weeks. No maximum deployment period has been identified, but PDBs 

have been successfully left in wells for three months and longer. Multiple PDB monitoring points 

are recommended in wells with water columns greater than 5 feet in length. at least initially to 

investigate vertical stratification of VOC concentrations. 

MACTEC purchased EqulibratorTM PDBs, ASTM Type II deionized water to fill them, and 

polypropylene tether lines to suspend the PDBs, from EON Products, Inc. of Snellville, Georgia. 

The first set of PDBs was deployed at three levels in each of the two former supply wells, on May 

12, 2008. The PDBs were placed at approximately 240 feet (top), 290 feet (middle) and 340 feet 

(bottom) bgs in PW-1 , and 340 feet (top), 390 feet (middle), and 440 feet (bottom) bgs in PW-2. 

The first set of PDBs was retrieved from the two wells on June 3, 2008 (22 days later), and 

replaced with only one PDB in each well, set at the middle level The second set of PDBs was 

retrieved on June 18, 2008 ( 15 days after deployment), and replaced with a third set (middle level 

only) that has not yet been retrieved. 

After retrieval, each PDB was opened and the contents were transferred to 40-ml VOA vials with 

hydrochloric acid preservative. The samples were then labeled, placed on ice in a sample cooler, 

and shipped by overnight delivery service to ESC for analysis of VOCs by U.S. EPA Method 

82608. 
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After completion of groundwater sample collection from the overburden monitoring wells, 

hydraulic tests were performed on all 23 wells to evaluate the range of hydraulic conductivities in 

the formations (soil and weathered bedrock) monitored by these wells. 

The tests performed, referred to as s lug tests, were single-well, rapid drawdown tests. During each 

slug test, the static water level (SWL) was first measured with a WLl and then recorded. A 2-inch 

disposable bailer was then used to bail a small amount of water (approximately three bailers, or 

0.75 gallons) from the well, of sufficient quantity to cause a measurable water level displacement 

in a short period of time (30 to 60 seconds). ln two of the faster recovering wells (MW-2 and MW-

12A), a submersible Whale-brand pump was used to quickly evacuate 2 to 3 gallons of water in 

less than a minute. A WLJ and stopwatch were used to collect water level measurements at 

frequent intervals, recording water level recovery in the well. Measurements were begun 

immediately after removal of the last bailer of water and continued for approximately one half-hour 

after baildown, or until 90 percent recovery was reached, whichever came first. 

The data collected are provided in the tables and graphs in Appendix F. The method used for slug 

test analysis was developed by Bouwer and Rice (1 976), as updated by Bouwer ( 1989). Parameter 

definitions, estimated values, and equations used in the analysis are provided in Appendix F. 

The Bouwer and Rice method offers two alternative analysis procedures: one for fully penetrating 

and one for partially penetrating wells. At this site, all of the wells are installed in relatively 

stratified silty clay soils and weathered bedrock consisting of shale and thin beds of limestone. 

Given the horizontal stratification and the relatively low permeability of the screened formation 

materials, minimal hydraulic influence from the deeper sections of the formation would be 

expected. Therefore, the procedure fo r fully penetrating wells was used to analyze the data. 

The data analysis procedures used in deriving a hydraulic conductivity estimate from the field data 

were as follows: 

• Well geometry parameters were estimated from the well construction log. The inner casing 
radius, r, was adjusted for sand pack porosity as recommended by Bouwer ( 1989). 
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• The data collected were converted to residual drawdown (H = DTW - SWL) using the 
measured depth-to-water at a given time (DTW) and the static depth-to-water measurement 
(SWL) made prior to testing. 

• Normalized drawdown (or percent of maximum displacement) was calculated by dividing 
each value of residual drawdown by the maximum displacement measured in the welL 

• Res idual drawdown was graphed over time for the test at each well on a sem i-log plot 
(residual drawdown on the logarithmic scale). 

• A straight line was fitted to the graphed data for each well. Generally, the early data 
follow a steep line representing sand-pack drainage. Intermediate data are considered most 
representative for the formation. During the last stage of the test, recovery tapers off, and 
the data are no longer useful for analysis purposes. Coordinates for the fitted straight line 
(Ho, Ht and t) were recorded on each graph. 

• A spreadsheet containing the Bouwer and Rice ( 1976) equation was used to automatica lly 
estimate hydraulic conductivity from the well geometry parameters and the straight line 
coordinates. 

The test data for the 23 wells followed typical slug test response curves and yielded hydraulic 

conductivity values ranging across three orders of magnitude, from 0.0 II to 3.7 feet per day 

(ft/day), or 3.8 X] 0'6 to 1.3 X 1 0"3 centimeters per second (em/sec). 

Hydraulic conductivities in a formation arc found generally to be log-normally distributed, so that 

the geometric mean of several tests can be considered representative for the fonnation (Freeze and 

Cherry, 1979). The geometric mean of the test values at this site is 0. I 3 ft!day ( 4.6 x 1 o-6 em/sec). 

Values in this range are typical for silt, sand-silt-clay mixtures, and very fine sands (Todd, 1980). 

Wells finished in this formation with 10 feet of saturated screen and 8 feet of available drawdown 

would be expected to yield only about 0.05 gallons per minute (gpm) under standard pumping 

conditions, based on a specific capacity formula given by Driscoll (1986, p. 1021 ). 

The following is a list of the technical publications referenced in the discussion above: 

Bouwer, H., 1989. The Bouwer and Rice Slug Test -An Update. Ground Water, v.27, p. 
304-309. 

Bouwer, H. , and Rice, R. , 1976. A Slug Test for Determining Hydraulic Conductivity of 
Unconfined Aquifers with Completely or Partially Penetrating Wells . Water 
Resources Research, v.l2, p. 423-428. 
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Driscoll, F.G., 1986. GroundlVater and Wells. Johnson Division, St. Paul, Minnesota, 
1089 p. 

Freeze, R.A., and Cherry, J.A., 1979. Groundll'ater. Prentice Hall, Englewood Cliffs, New 
Jersey, 604 p. 

Todd, O.K., 1980. Groundwater Hydrology. John Wiley and Sons, New York, New York, 
535 p. 

3.6 INVESTIGATION-DERIVED WASTE 

The following investigation derived wastes (lDW) were generated and staged on-site pending 

proper disposal: 

• 17 drums of soil cuttings, 

• I drum of decontamination solids/liquids (from decontamination of augers by steam 
cleaning), and 

• 5 drums of purge water from monitoring wells. 

Arrangements for appropriate offsite disposal of these wastes are currently in process. 

35 



Status Report ofAdditiona/Im·esligations 
MACTEC Projec/6680-04-9537-03 

4.0 DISCUSSION OF FINDINGS 

4.1 HYDROGEOLOGIC SETTING 

4.1.1 Geology of the Shallow Subsurface 
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Investigations to date at the RBTC LOB# I s ite have focused primarily on the shallow subsurface. 

Information on subsurface materials has been obtained from logs of I 0 hand auger borings (SB-1 

through SB-1 0) and 82 OPT borings (GP-1 through GP-82) advanced across the site. All of the 

soil boring logs from the current as well as previous investigations are included in Appendix C. 

Due to the li thology and the variable weathering of the underlying bedrock, soi l borings advanced 

at the site have encountered refusal at varying depths, ranging from 5 to 25 feet bgs. In general, 

materials in the shallow subsurface have been found to consist of brown silty clay (locally mottled 

gray and brown) overlying bedrock consisting of gray (and locally brown and green) fissile shale. 

Fragments of limestone and some sandstone have been recovered in soil samples and cuttings, and 

arc consistent with observations of nearby excavations and published literature indicating that thin 

beds of limestone and sandstone are interlayered with the shale. 

OPT borings typically penetrated into the top of bedrock from a couple of inches up to about two 

feet prior to encountering refusal. In many locations, a transitional zone up to 5 feet thick is 

observed at the soil-bedrock interface, just above the top of bedrock, consisting of dry flakey c lay 

w ith obvious relict shale partings. Table 5 is a table listing the depth to refusal, and the depth to the 

top of shale, in a ll of the borings advanced at the site. The top of the sha le was interpreted to be the 

level where re latively unweathered shale was logged in the OPT borings (or where refusal was 

encountered when rock was not observed). Table 5 also lists estimated e levations for refusal depth 

and the top of shale, where known. 

Figure 5 is a contour map of the bedrock surface, drawn from the data in Table 5. The HSA 

borings that were advanced to install monitoring wells generally penetrated further into the bedrock 

than the OPT borings, which were advanced by less powerful machines. The bottom elevations for 

the HSA borings (which were not sampled or logged for li thology) are shown in parentheses on the 

map in Figure 5. The HSA borings appear to have penetrated up to 10 feet into relatively 
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unweathered bedrock at the MW-2 location, up to 9 feet at the MW-3 and MW-5 locations, and up 

to 5 feet at the MW- IIA and MW-12A locations. Figure 6 is a north-south cross-section along the 

west s ide of the property, illustrating schematically the topography and subsurface lithology of the 

s ite, and the vertical settings of selected wells. 

The bedrock surface contour map in Figure 5 illustrates that, overall, the top of the bedrock slopes 

to the horth-northeast, consistent with pre-development topography. A less weathered high in the 

bedrock surface occurs under the southeast portion of the plant building, and may represent the 

divide between the two pre-construction surface drainageways that were located east and west of 

the plant bui lding footprint. Two troughs in the bedrock surface occur cross-wise to the natural 

drainage pattern: one trending northwest under the southern portion of the plant, and one trending 

east-west under the northern pan of the property, between the plant and Embry Drive. Although 

these troughs may represent channels eroded in the bedrock surface by streamflow, they could also 

represent zones of weakness and increased weathering associated with fracturing or faulting of the 

underlying bedrock. 

4.1.2 Shallow Groundwater Conditions 

Although the s ilty clay overburden soils appeared dry when first sampled, most of the OPT borings 

that penetrated at least 5 feet into the overburden (bgs) eventually produced water. Groundwater 

recovery in the OPT borings equipped with temporary monitoring wells generally took hours to 

days, however. Three of the OPT borings (GP-23, GP-35 and GP-47, all located in the area of the 

bedrock high under the southeast portion of the plant) never produced sufficient water for field 

testing by the Color-Tee method, despite being left open for five to seven days. It can be 

concluded that most of the groundwater flow in the overburden and shallow bedrock zone occurs in 

localized zones within the vertical profile, primarily via selected horizontal zones where the shale 

partings or relict structures in the clay are relatively open, and possibly also through zones of 

vertical or near-vertical fracturing in the bedrock and overlying clay. 

A total o f 23 permanent monitoring wells have been installed at the site, including two well pairs 

(M W-I 18/ A and MW -128/ A), and measuring points on the top of the well casing at each well 

have been tied by survey to the regional datum (NA YO). The well construction details for these 

wells are summarized in Table 2, and the available water level gauging data for the permanent 

monitoring wells arc summarized in Table 3. 
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Figure 7 is an interpreted groundwater elevation contour map based on data collected in the 

pennanent monitoring wells on June 18, 2008. The stabilized groundwater e levation levels that 

were estimated in the temporary monitoring wells in May 2008, summarized in Appendix D, were 

found to be generally consistent with the interpretation in Figure 7. Groundwater levels a re 

generally highest under the elevated south-southwestern portion of the property, and from there the 

water table slopes to the north-northeast, diverging slightly from the centerline of the plant to the 

west and to the northeast. The hydraulic gradient across the site includes a I 0-foot drop under the 

southern portion of the property (between MW-1 and MW-18), and a 6-foot drop from the south 

end of the plant to Embry Dive on the north. 

Figure 8 is a set of hydrographs (graphs of water levels over time) for the period of the field 

investigations conducted in May and June 2008. Included are the monitoring wells installed in 

2007 (MW-1 through MW-8) and selected monitoring wells installed in May-June 2008. 

Generally, the hydrographs demonstrate that groundwater conditions in the shallow flow system at 

the site are relatively constant. Specifica lly, short-term water level fluctuations are relatively minor 

(on the order of a foot or less in individual wells over the 50-day monitoring period), and consistent 

hydraulic relationships are maintained between the wells. The highest water level elevations are 

measured in MW- 1 (off the scale ofthe graphs), and in new wells MW-1 8 (at the toe of the slope) 
and MW-10 (inside the plant near the southwest comer). The lowest levels arc measured in MW-6, 

MW-7 and MW-5 (on the northwest comer of the property), and in MW- 13 (on the north-northeast 

edge of the property). MW-3, MW-2, MW-11, MW-12, MW-4, MW-8, MW-5, MW-14 all exhibit 

intermediate water level elevations, in order from highest to lowest. 

One anomaly is apparent from a comparison between the water levels in MW-18, MW-2 and 

MW-10, as illustrated by the groundwater contour map in Figure 7 and the hydrographs in Figure 

8. Whereas a distinct s lope in water levels to the north-northeast is apparent across most of the 

site, the water levels in MW-18 and MW-10 are almost the same, and the water level in MW-2 

(between the other rwo wells) is lower. This anomaly may represent the effect of an upward 

gradient and springs emerging from the bedrock under the plant floor in the area of MW -10, a 

downward hydraulic gradient and downward flow in the vicinity of MW-2, subsurface drainage 

into a French drain system leading to the western ditch, or a combination of the three. The result is 

that shallow groundwater flow on the south side of the plant flows to the west, and around the area 

of low permeability under the southeast portion of the plant, and then to the north. 
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The hydrographs in Figure 8 also illustrate the hydraulic relationships in the two well pairs 

installed in the shallow flow system, MW- 118/A and MW-128/A. The deeper well in each pair is 

designated "A" and is screened from about LO to 15 feet bgs, across the top of the shale. The 

shallow well in each pair is designated "8 ", and is screened in the silty clay overburden from about 

4 to 9 feet bgs. At both levels, the water level in MW - II is higher than the water level in M W -12, 

indicating that the horizontal hydraulic gradient is to the north in both levels. However, the water 

levels in both of the shallow wells remained almost flat during the monitoring period, whereas the 

water levels in the deep wells fell in response to drying meteorological conditions (decreasing 

precipitation and increasing evapotranspiration) during the same period. In MW - 11 , the vertical 

hydraulic gradient between the two levels started upward and changed to downward as the water 

level in the deep well fell faster than in the shallow well. In MW-12, the hydraulic gradient 

remained upward, but the magnitude of the gradient decreased as the water level in the deep well 

fell. 

4.1.3 Distribution of Hydraulic Conductivity 

MACTEC performed hydraulic testing (using slug test methods) in all 23 of the permanent 

monitoring wells after sampling was completed in June 2008. The testing data and results are 

summarized in Appendix F. The calculated hydraulic conductivity values for the 23 wells ranged 

across three orders of magnitude, from 0.011 to 3.7 ftlday, or 3.8 x 10·6 to 1.3 x 10·3 em/sec. The 

geometric mean of the values was 0.13 ft/day (4.6 xl0'6 em/sec), which is on the high end of the 

typical range for clayey soils. 

The distribution of hydraulic conductivity values by well is illustrated on the bar graph on the first 

page of Appendix F . The wells that tested with the highest values of hydraulic conductivity (> I 

ftlday) were MW-7, MW-3, MW-12A, and MW-4, mostly on the west side of the site. The wells 

that tested with the lowest values ( <0.02 ftlday) were also on the west side: MW - 10, MW -15 , 

MW -16, and MW -17. ln general, there was no obvious correlation between hydraulic conductivity 

and area of the site. 

The second page of Appendix F includes a graph of hydraulic conductivity compared to the mid­

screen elevation in each of the tested wells. lf the outliers (M W - 1 and MW -5) are disregarded, the 

data appear to indicate that there is a slight increase in hydraulic conductivity with depth of screen 

placement. The four wells with the highest tested hydraulic conductivities (MW-7, MW-3, 
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MW-12A, and MW-4) are screened below the 700 ft NA VD level (mid-screen e levation). All of 

the wells screened above the 700 ft NA VD level have hydraulic conductivity values <0.1 0 ftlday. 

This is interpreted to mean that, c lose to the soil bedrock interface, the presence of open partings 

and Limestone and sandstone interbeds in the less weathered bedrock imparts additional secondary 

penncability to this zone compared to the si lty c lay overburden. 

4.1.4 Deep Former Supply Wells 

Two former supply wells arc present on the southwest portion of the property outside the plant 

building. These wells are installed to total estimated depths of 367 feet bgs (PW-1) and 475 feet 

bgs (PW-2), more than 300 feet below the shallow zone investigated and monitored with soil 

borings and monitoring wells. 

In order to avoid disturbing the PDB samp lers that were placed in these wells, they were gauged 

only once in the May-June 2008 field period, on June 18, 2008 afler the second set of PDBs was 

retrieved. The water level data collected on June 18, 2008 were generally consistent with the water 

Level measurements taken in these wells in 2007. In PW-1 , the water level is 21-22 feet below the 

top of casing, and about J 5 feet lower than the static water level in nearby shallow monitoring well 

MW-1. However, the water level elevation in this well is about 704 feet NAVD, within the range 

of water levels measured in the shallow monitoring wells. This would appear to indicate that the 

vertical gradient between the shallow flow system and the system monitored by this well (between 

213 and 367 feet below the top of casing) is minimal. The water level in the deeper well (PW-2) is 

53 to 55 feet below the top of casing (at an e levation of about 658 feet NA VD). This is almost 50 

feet lower than the water leve l in PW -1 and the shallow monitoring wells, indicating that there is a 

significant downward vertical gradient between the shallow now system (as well as the level 

monitored by PW-1 ) and the level monitored by PW-2 (down to 475 feet bgs). 

4.2 SOIL ANALYTICAL RESULTS 

4.2.1 General 

The laboratory reports for the soil samples collected as part of the May 2008 fie ld screening study 

are included in Appendix G. Table 6 is a summary of the analytical results for all of the soil 

samples collected at the site since 2004, including: 
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• 15 soil samples collected from borings SB-1 through SB- 1 0, in several areas of the site 
inside and outside the building, in November 2004, from depths between I and 6 feet bgs; 

• 11 soil samples collected in March 2007 from DPT borings GP-1 through GP-10, in the 
area of the former hazardous waste accumulation building, primarily from depths of 0 to 2 
ft bgs; 

• 8 soil samples collected in March 2007 from DPT borings GP-11 through GP-18, in the 
flat bed grinder area on the southern end of the building, from depths ofO to 2ft bgs; 

• 33 soil samples collected in May 2008 from DPT borings GP-19 through GP-76, 
throughout the site as part of the field screening study, from variable depths both above 
and within the saturated zone, as deep as 12-14 feet in GP-39. 

Only the parameters detected in at least one sample have been listed in Table 6. The detected 

compounds have been grouped and listed in the following categories: CVOCs, other volatile 

organic compounds, TPH-O&G, and metals. 

Also listed in Table 6 for each of the parameters are the U.S. EPA Region 9 preliminary 

remediation goals (PRGs) of October 2002 for residential and industrial soils, the risk-based 

screening levels that are used by the KDWM for initial screening of soil. There are no PRGs 

established by U.S. EPA Region 9 for TPH in soil; the values shown are risk-based guidance levels 

provided by the KDWM. In the table, all detected values are shown in bold, and analytical results 

exceeding the residential PRGs are shaded. 

4.2.2 Discussion of Soil Results 

Soil analytical results are discussed by parameter category in the fo llowing sections. 

4.2.2 .1 Chlorinated Volati le Organic Compounds 

A total of 59 soil samples from the RBTC LDB# l site have been analyzed for VOCs between 2004 

and 2008, including 25 collected in the May 2008 fi eld screening study. The CVOCs detected in 

the soil samples include chlorinated ethenes (TCE and related compounds) and, to a lesser extent, 

ethanes (TCA and related compounds). Total CVOC concentrations have been computed for each 

sample, and are shown at the bottom of the CVOC list in Table 6; they range from 0 (none 

detected) to 110 mg/kg (in the sample from GP-26, 7.5 to 10 ft bgs). TCE is the only CVOC 

compound detected in soi l samples at concentrations exceeding the residential PRG (0.053 mg/kg) 
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as well as the industrial PRG (0.11 mglkg). TCE concentrations have been detected in 15 samples 

(out of the 59 analyzed) above the residential PRG, and in 13 samples over the industrial PRG, up 

to the maximum concentration of 110 mglkg in the sample from GP-26. 

TCE concentrations exceeding the PRGs have been detected in soil collected from the former 

hazardous waste accumulation building west of the main plant building (SB-3 and GP- 1 ), the flat 

bed grinder area inside at the south end of the building (SB-8), the southwest comer of the plant, or 

Maintenance Area (SB-7 and GP-44), the west-central portion of the building interior including the 

area of the Henry Filter pit and former degreaser (GP-19, GP-26, GP-27, GP-28, GP-37, GP-39, 

and GP-53), and the northern (east and center) portion of the building interior (GP-29 and GP-31). 

Most of these samples were collected from depths close to or within the saturated zone. The three 

samples with the highest TCE and total CVOC concentrations (> I mglkg) were collected from the 

west-central portion of the plant including the former degreaser: GP-28, 5-7.5 ft bgs (2.8 mglkg 

total CVOCs), GP-37, 10- 12 ft bgs (3.2 mg/kg total CVOCs), and GP-26, 7.5 to 10 ft bgs (110 

mglkg total CVOCs). 

4.2.2.2 Other Volatile Organic Compounds 

The other VOCs detected in selected soil samples at the RBTC LOB# I site include compounds that 

may have been reported as artifacts of laboratory analyses (such as acetone and methylene 

chloride), and petroleum-related compounds such as ethylbenzene, xylenes, naphthalene and 1 ,2,4-

trimethylbenzene. None of these compounds were reported at levels exceeding the residential or 

industrial PRGs. 

4.2.2.3 TPH and Semivolatile Organic Compounds 

TPH-O&G has been analyzed in selected soi l samples, including I 0 samples collected during the 

May 2008 field screening study. None of the soil samples collected in the field screen ing study, or 

in previous sampling, had an oily appearance. Nevertheless, TPH-O&G concentrations were 

reported in six out of the I 0 samples collected in 2008 above the Kentucky guidance level of 100 

mglkg for residential soils, and in two samples above the guidance level of250 mglkg for industrial 

soils. Since 2004, TPH-O&G concentrations exceeding 100 mg/kg have been reported in soil 

samples collected in the hazardous waste accumulation building (SB-3 and GP-1 through GP- LO), 

near the southwest comer of the building interior, or Maintenance Area (SB-7 and GP-44), in the 
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circular saw blade grinding area in the central portion of the building (GP-36 and GP-52), under the 

north central part of the building (GP-51), close to the Henry Filter pit (GP-53), and outside on the 

west side of the plant (GP-76). The samples with the highest reported values (1 ,600 and 4,500 

mg/kg, respectively in GP-3 and GP-4, were collected just below the pavement in the hazardous 

waste accumulation building. 

Semivolatile organic compounds (SVOCs), including polynuclear aromatic hydrocarbons (PAHs), 

were analyzed in 15 soil samples collected from DPT and hand-augered borings in 2004, and in 

one sample collected during the field screening study in May 2008 (GP-29, 5-7.5 ft bgs, based on 

odor). No SVOCs were detected in the sample from GP-29 or in the samples collected in 2004, 

except for one sample (SB-9, l-2 ft bgs), which had three phthalates reported, including one (bis 

(2-ethyl hexyl) phthalate, at 38 mg/kg) slightly above the residential PRG (35 mgfkg), but below 

the industrial PRG ( 120 mg/kg). 

4.2.2.4 

No metals were analyzed in the soil samples collected in 2008. Nine metals were analyzed in the 

samples collected in 2004. Metals concentrations in the 2004 samples were below the residential 

PRGs, except for arsenic in all samples, and chromium in one sample (SB-6, 1-2 ft bgs). The 

Generic Statewide Ambient Background concentration for arsenic in Kentucky (95th percentile) is 

21.2 mg/kg. None of the arsenic concentrations exceeded this level. The chromium concentration 

reported for the sample from SB-6 was 322 mgfkg, which exceeds the Generic Statewide Ambient 

Background concentration for chromium ( 40 mg/kg) as well as the residential PRG (21 0 mgfkg), 

but is below the industrial PRG (450 mg/kg). 

4.3 WATER ANALYTICAL RESULTS 

4.3.1 General 

The laboratory reports for the groundwater samples collected from temporary monitoring wells as 

part of the May 2008 field screening study are included in Appendix G. The laboratory results for 

the groundwater samples collected in June 2008 from the permanent monitoring wells and from the 

former supply wells are provided in Appendices Hand I, respectively. 
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The analytical results for all water samples collected since 2008 have been organized into three 

tables that summarize only the compmmds detected in at least one water sample: Table 7 contains 

the results for all of the water samples collected from surface water ditches, seeps and temporary 

wells since 2004, including 46 groundwater samples analyzed as part of the May 2008 field 

screening study. Table 8 summarizes the results for groundwater samples collected from 

permanent monitoring wells. and Table 9 contains the results for the samples collected from the 

former supply wells. ln these tables, detected values arc shown in bold. 

For comparison to the analytical results, Tables 7 through 9 also list screening levels for 

groundwater in Kentucky, i.e., the federal maximum contaminant levels (MCLs) for drinking 

water, and the U.S. EPA Region 9 PRGs of October 2002 for tap water. Analytical results that 

exceed the MCL (or for a compound with no MCL, the PRG) are shaded. 

4.3.2 Discussion of VOC Results for Water Samples 

CVOCs arc the constituents most commonly detected at concentrations exceeding the screening 

levels (i.e., the MCL, or for a compound with no MCL, the PRG) in groundwater at the RBTC 

LDB# I site. CVOC exceedances were detected in the standing water sample collected under the 

floor in the area of the Henry Filter pit (HF- 1) and in one temporary well (TW- 1) in 2004 (Table 

7), in all eight of the permanent monitoring wells installed in 2007 (Table 8), and in both of the 

deep production wells (Table 8). The following discussions review the analytical results for all 

VOCs by category of water sample. 

4.3.2. 1 Shallow Groundwater 

The field screening study undertaken in May 2008 had as its primary objective to delineate the 

source arca(s) for CVOCs in groundwater at the site. Groundwater samples were obtained from all 

but fi ve of the 64 OPT borings advanced across the site, and screened for the presence of 

chlorinated ethenes using the Color-Tee method. These results were used to guide the additional 

investigations on a day-by-day basis during the field screening study. In addition, for verification 

and quantification purposes, groundwater samples were collected for laboratory analysis of VOCs 

from 46 of the temporary wells installed in DPT borings. Those analytical results arc summarized 

in Table 7, and compared to the Color-Tee results in Appendix D (Table D-3 and Figure D-3). 
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The CVOC compounds m groundwater most commonly exceeding screening levels for 

grotmdwatcr have been the chlorinated ethenes TCE, cis-1 ,2-DCE, 1, 1-DCE and PCE, as well as 

vinyl chloride (VC). Chlorinated ethanes, i.e., TCA, I , l ,2- trichloroethane ( 1,12-TCA), I , 1-

dichloroethane (l, 1-DCA) and l ,2-dichloroethane (I ,2-DCA,) were reported at concentrations 

exceeding screening levels in only five samples (from GP-27, GP-53, GP-54, GP-74 and GP-76). 

Carbon tetrachloride was detected in one sample (GP-76) at a concentration exceeding the 

screening level. 

As discussed above in Section 3.2.5, more than half of the analytical results for total CVOCs in 

groundwater exceeded 1 mg/L, 12 out of 46 exceeded 10 mg/L, and four of those (from GP-26, 

GP-42, GP-53, and GP-27) exceeded 100 rng/L. The groundwater samples exceeding 100 rng!L 

were clustered in a no1th-south trending area of elevated CVOCs, identified as the probable source 

area, nmning under the western portion of the building, from just south of MW -5 through the area 

of the former degreaser (now the Henry Filter pit) and encompassing portions of the main air 

compressor room and the blade wash equipment area through GP-42 on the south. This area 

includes GP-26, the boring that yielded both the samples with the highest concentrations of CVOCs 

(primarily TCE): 110 mglkg in soi l, and 421 mg/L in groundwater. 

The field screening study results were used to guide the placement of permanent monitoring wells 

in May-June 2008. To supplement the eight monitoring wells installed in March 2007, 15 

additional wells were installed in the shallow flow zone (overburden and shallow bedrock) in May­

June 2008, including two well pairs in the source area, two additional interior wells south and 

northeast of the source area, and nine new wells installed outside to further define groundwater 

concentrations on the periphery. All 23 of the permanent monitoring wells were sampled in June 

2008, and the results (integrated with previous results) are summarized by well in Table 8. 

A comparison of the 2007 and 2008 results for the wells installed in 2007 (MW -1 through MW -8) 

indicates that concentrations decreased by an order of magnitude in MW-1 (the upgradient well on 

the southwest corner of the property), but remained in the same order of magnitude (either up or 

down) in the other wells. Out of 23 samples collected in 2008, only one (from MW -19) had no 

detectable CVOCs. Due to the very slow recovery rate in that well immediately after 

installation,those results may not be representative, and should be confirmed in future sampling 

rounds. Besides that well, only two other samples collected in 2008 (from MW-6 and MW-15, on 

the downgradient corner of the property to the northwest) had reported concentrations of all VOCs 

(including CYOCs) below the groundwater screening levels. Samples from 14 wells (out of 23) 
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had total CVOC concentrations above 1.0 mg!L, of which 7 had concentrations above I 0 mg!L, 

and 2 (from MW-1 18 and MW-128, the shallow wells in the inte rior well pairs) had 

concentrations above I 00 mg/L. In each of the well pairs installed in the shallow flow system, the 

total CVOC concentration in the deeper well (screened at 10-15 ft bgs) was slightly lower than in 

the shallow well (screened at 4-9 ft bgs): 60 compared to I 09 mg!L in the MW - II 8 / A pair, and 83 

compared to 124 mg!L in the MW-128/A pair. 

Figure 9 is a map of total CVOC concentrations in shallow groundwater beneath the site based on 

the data collected from the temporary and permanent monitoring wells in May-June 2008. Based 

on this comprehens ive data set, the highest concentrations of total CVOCs (> I mg!L) are 

concentrated under the northwestern interior portion of the plant, and extend outside to the western 

side ofthe property, and to the northeast portion of the property in the area ofMW-8 and MW- 14. 

The mechanism that caused migration ofCVOCs from the source area on the northwest of the plant 

building to the northeast side of the property (cross-gradient to groundwater flow) is poorly 

understood. It appears to represent a combined effect of man made conduits and bedrock structure. 

The extent of CVOC impacts on the northeast portion of the property is not fully defined based on 

the existing well network. The low concentrations mapped under the southeast portion of the plant 

appear to be related to the low permeability and general lack of groundwater flow in this area of 

high bedrock. The relatively low concentrations of tota l CVOCs in MW-10, near the southwest 

comer of the plant, may be re lated to dilution with spring water emerging under the floor of the 

plant in that area. 

Bes ides the CVOCs, other VOCs have been reported intermittently in shallow groundwater 

samples. They include acetone, chloroform and methylene chloride, which are frequent ly reported 

as artifacts of laboratory analysis. The apparent concentrations of these laboratory artifacts become 

amplified when samples arc diluted to bring the other compounds into quantifiable range. As a 

result, several samples had concentrations of these compounds reported in excess of groundwater 

screening levels. 

Petroleum-related VOCs were also detected in some shallow groundwater samples. Naphthalene, 

benzene, I ,2,4-trimethylbenzene, and I ,3,5-trimethylbcnzene were reported in a few samples at 

concentrations exceeding groundwater screening levels, but generally much lower than the CVOC 

concentrations. 
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Two surface water samples (SW-1 and SW-2) were collected in November 2004 from the ditch on 

the western side of the property, and one sample (SEEP) was collected in Apri l 2004 from a seep 

entering the concrete-lined ditch running along the front (north edge) of the property. The results 

are summarized in the first three columns of Table 7. The surface water samples had no detectable 

VOCs, and the seep sample had a relatively low level of cis- ! ,2-DCE (0.029 mg/L) as well as a 

reported detection of acetone. 

4.3.2.3 Former Supply Wells 

The first sample from the former supply wells was collected in November 2004 from PW-1 , using 

a bailer and without removing the existing pump or purging the well. In March 2007, the existing 

pumps were removed and a clean submersible pump was used to purge at least one well volume 

from each of the two wells before samples were collected with a bailer. Two sets of samples were 

collected in 2008 using passive diffusion bag (PDB) samplers. For the fi rst set, three PDBs were 

placed in each well at three different levels (top, middle and bottom), each approximately 50 feet 

apart from the next, and left to equilibrate for 22 days prior to removal. For the second set, one 

PDB was placed in each well, at the middle level, and left to equilibrate for 15 days prior to 

removal. Additional information on the PDB sampling method is provided above in Section 3.4.3. 

Analytical results for the two deep former supply wells are summarized in Table 9. The results for 

samples collected in 2007 and 2008 using two different methods have been relatively consistent. 

Chlorinated ethenes and ethanes have been detected in samples from both wells, and the following 

chlorinated ethenes have been detected in excess of the groundwater screening levels in both wells: 

TCE, cis- I ,2-DCE, 1, 1-DCE, and VC. Disregarding the first sample collected in 2004 (before the 

well was purged), total CVOC concentrations have ranged 0.74 to l.O mg/L in PW-1, and 2.1 to 4.5 

mg/L in PW-2. The difference in concentrations was not found to be significant between the three 

vertical levels, and the highest concentrations were detected in the samples collected from PDB 

samplers left for 22 days. 

Other VOCs reported in these samples included very low levels of benzene and naphthalene in one 

sample from PW -I , as well as low levels of acetone and methylene chloride (probable laboratory 

artifacts) in selected samples. 
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Kentucky does not currently have a single consistent screening level for TPH in water, although the 

preferred detection limit is 0.050 mg!L. The method used for TPH analysis at this site has been 

Method 1664A, a method that totalizes petroleum hydrocarbons in the gasoline and diesel range. 

The typical reporting limit for the analysis has been 5 mg/L. 

Five samples collected from surface water and temporary wells in 2004 were analyzed for TPH­

O&G, and none had detectable levels. One sample was collected from standing water under the 

floor in the area of the Henry Filter pit, and was found to contain 8.0 mg!L ofTPH-O&G (Table 7). 

Due to sample volwnc and time constraints, none of the groundwater samples collected in the May 

2008 field screening study from temporary monitoring wells were analyzed for TPH. Due to the 

sampling method (using PDBs), samples for TPH analysis were also not collected in the former 

production wells. 

TPH-O&G samples were collected from the permanent monitoring wells in June 2008, following 

the methods described above in Section 3.4.2, and the results are summarized in Table 8. Of the 23 

samples collected, only five had detectable levels of TPH. The maximum concentration detected 

was 5.1 mg/L in well MW-1 3. 

4.3.4 Discussion of Metals Results for Water Samples 

Eight metals were analyzed in the seven water samples collected from surface water, standing 

water and temporary wells in 2004 (Table 7). None were detected above the groundwater 

screening levels (MCLs or PRGs) in six samples. One sample (from TW-1 ) had elevated metals. 

including four above groundwater screening levels. This was interpreted to be related to sample 

turbidity. Due to well construction, sample volume and time constraints, none of the groundwater 

samples collected in the field screening study from temporary monitoring wells in May 2008 were 

analyzed for metals. Only one sample from a former production well (PW-1 , sampled in 2004) has 

been analyzed for metals (Table 8), and none of the eight metals analyzed were detected. 

Eight metals were also analyzed in the samples collected from eight permanent mon itoring wells in 

March 2007 (Table 8). Of these. only one sample had a value above any of the corresponding 

screening levels (the sample from MW -I , with a lead concentration of 0.043 mg/L compared to a 
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federal action level of 0.015 mg/L). Groundwater samples were collected from all 23 of the 

permanent monitoring wells in June 2008, taking precautions to limit the turbidity of the samples 

as described above in Section 3.4.2, and were submitted to the laboratory for analysis of three 

metals: lead (the metal that had an exceedance in 2007), and chromium and nickel (metals 

potentially associated with plating). None exceeded the groundwater screening levels in any of the 

monitoring well samples collected in 2008. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The following sections summarize the findings, conclusions and recommendations developed by 

MACTEC from information obtained during the May-June 2008 additional investigations, as well 

as the two preceding Phase II ESA (initial and additional) sampling events previously conducted by 

MACTEC in November 2004 and March 2007. 

5.1 CONCLUSIONS 

5.1.1 Receptor Survey 

MACTEC did not identify any human receptors or sensitive ecological resources potentially 

affected by water quality impacts at the RBTC LOB# I site. 

Public water supply has been available in the area of the site for over 30 years. No water wells 

currently supplying residences, businesses or farms were identified within a mile of the site, and 

the closest active supply wells appear to be about 4 miles from the site. 

Based on this infom1ation, there are no affected populations that would requ1re immediate 

mitigation of impacts. 

5.1.2 Hydrogeologic Setting 

A total of 23 monitoring wells have been installed at the site at relatively shallow depths and have 

screens set just above or across the soil-bedrock interface. Two well pairs (with screens set at 

about 4 to 9 and 10 to 15 feet bgs) were installed in the source area of CYOC contamination 

identified under the west central-portion of the plant. The findings related to the hydrogeology of 

the shallow flow zone can be summarized as follows: 

• The shallow subsurface at the site consists of sil ty clay overburden soils grading downward 
into shale bedrock with thin hard rock (limestone and sandstone) interbeds. Relatively 
unweathered rock is encountered at variable depths ranging from 4 .5 to 18.5 feet bgs. 
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• Most of the flow in the shallow groundwater zone appears to occur in localized intervals in 
the vertical profile where shale partings in the rock or relict structures in the clay are 
relatively open. 

• Slug tests performed on the monitoring wells yielded hydraulic conductivity values ranging 
from 0.011 to 3.7 ftlday, on the upper end of the range for clayey soil. Hydraulic 
conductivity is highly variable in the shallow flow zone but in general appears to increase 
somewhat with depth of screen setting. 

• The upper bedrock zone (at the soil-bedrock interface) appears to be somewhat more 
permeable and more responsive to changing recharge conditions than the overlying silty 
clay overburden. Therefore, this zone appears to offer the primary pathway for lateral 
groundwater flow and contaminant migration. 

• During relatively wet periods, an upward vertical hydraulic gradient occurs beh:veen the 
upper bedrock zone and the overlying clay overburden in the CVOC source area beneath 
the west-central plant. This gradient decreases or reverses under drying conditions. 

• The overall direction of groundwater flow in the shallow zone is from south-southwest to 
the north and northeast, in the general direction of the topographic gradient and pre­
construction drainage. A bedrock high occurs under the southeastern portion of the plant, 
probably representing a pre-construction topographic divide, and little to no groundwater 
flow occurs in this area. 

• An anomalous area on the southwest comer of the plant (characterized by a depressed 
water level at MW-2 and an elevated water level at MW-10) may be caused by an upward 
vertical gradient at MW-10, a downward vertical gradient at MW-2, a French Drain system 
in the area leading to the western drainage ditch, or a combination of the three. 

Two former water supply wells (PW -1 and PW -2) are present at the plant, and are finished at total 

depths of 375 and 475 feet bgs, respectively. The water level in former supply well PW-1 , which 

has a total depth of 375 feet, is only slightly lower than the water level elevations in the shallow 

flow system. The water level in PW-2 (the deeper well) is almost 50 feet lower than the shallow 

zone water level elevations, indicating that there is a significant downward vertical gradient in the 

deeper bedrock. 

5.1.3 Constituents of Concern and Distribution in Soil 

Based on the analytical data collected over three phases of investigation, the constituents of 

concern (COCs) in soil at the site are: 

• TCE, the only VOC detected above residential and industrial PRGs in soil; and 
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• TPH, which occurs locally over the guidance levels of I 00 mglkg (residential) and 250 
mg/kg (industrial), and up to 4,500 mglkg, in selected areas of the site. 

Chromium exceeded the residential PRG, but not the industrial PRG, in one shallow soil sample 

only collected in the area of the former plating shop. A deeper soil sample in this area also had 

chromium detected, but at concentrations below the residential and industrial PRGs. Therefore, 

chromium is not considered a COC in soil. None of the other VOCs, SVOCs or metals would be 

considered COCs based on the low frequency of detection and the occasional and inconsistent 

exceedances of soil screening levels. 

The fo llowing conclusions can be drawn from a review of the soil analytica l data: 

• The source area of TCE impacts, under the west central portion of the plant, appears to be 
associated with past materials handling processes in the area of the former degreaser (on 
the north side of the Henry Filter pit), and outside the original building, which ended just 
south of the plating room. 

• Minor source areas for TCE were also identified at the former Hazardous Waste 
Accumulation Building, the Flat Bed Grinder Area. the Maintenance Area (southwest 
comer of the plant), and the northern (cast and center) portion of the building interior. 
TCE impacts in these areas are also likely related to historic materials handling processes. 

• The highest concentrations of TPH-O&G have been identified just below the pavement at 
the former Hazardous Waste Accumulation Building. Minor source areas of TPH-O&G 
were also identified in the Maintenance Area, Circular Saw Blade Grinding Area, near the 
Henry Filter pit, in the northern portion of the plant, and outside the plant to the west. 
These releases are also likely related to materials handling processes. 

5.1.4 Constituents of Concern and Distribution in Groundwater 

COCs in groundwater identified on the basis of the cumulative analytical data are: 

• The CVOCs TCE, cis- I ,2-DCE, I , I ,-DCE and VC, based on concentrations and frequency 

of detection over the groundwater screening levels. 

None of the other VOCs would be considered COCs for groundwater at the site. based on 

occasional and inconsistent detections and exceedances of groundwater screening levels. TPH­

O&G was not detected in the majority of groundwater samples. and metals were not detected in 

groundwater samples above the groundwater screening levels. It can be concluded that, although 

52 



Status Report of Addirwnal /m·estigarions 
MACTEC Proj ect 6680-04-9537-03 

Seprember 19. 2008 
RBTC LDBII I - Leirclifield. Kenwcky 

source areas of TPH-O&G and a small area of chromium impacts, have been identified in soil, 

these source areas are not of sufficient strength to significantly impact groundwater. 

With regard to CVOCs, the following conclusions can be drawn from a review of the groundwater 

analytical data: 

• CVOC impacts in shallow grotmdwatcr arc widespread across the site. The highest 
groundwater concentrations(> I 00 mg/L) are associated with the soil source area identified 
under the west-central portion of the plant, in the area of the former degreaser (north side 
of the Henry Filter pit) and the south wall of the original plant. 

• CVOC concentrations have been found to be higher in shallow groundwater than in soil in 
the source area (e.g., 421 mg/L compared to II 0 mg/kg in G P-26), and concentrations in 
the rest of the plume area are generally one or more orders of magnitude higher higher in 
groundwater than in soil. 

• The presence of TCE degradation products in the plume, which generally increase as a 
percent of total CVOCs with distance fTom the source area, indicates reductive 
dechlorination (natural attenuation) is occurring. 

• The full extent of CVOC impacts in shallow groundwater has not been defined to the east 
and northeast, or at the western boundary (where further definition in the direction of 
CH# l is impractical due to site topography). 

• The mechanisms for contaminant migration in the area of the shallow plume are not 
completely understood, but appear to be related to the combined effects of man-made 
conduits (subsurface utilities) and bedrock structure (vertical fractu ring and troughs). 

• In the source area under the west-centra I portion of the plant, total CVOC concentrations in 
groundwater decrease with depth, from the silty clay overburden to the upper bedrock, 
based on the results from one round of groundwater samples collected from two sets of 
well pairs. 

• CVOCs have been detected in both the deep former supply wells, up to total CVOC 
concentrations of 1.0 mg/L in PW -I. and up to 4.5 mg/L in PW -2 (compared to a 
maximum concentTation of 8.0 mg/L in nearby shallow well MW-2). The presence of 
CVOCs in the deep wells may have resulted from deep fracturing in combination with a 
downward vertical gradient, or possibly from incomplete sealing of the former supply well 
casings, which may have acted as condui ts for downward migration from the shallow zone. 

5.1.5 Implications for Closure a nd Data Gaps 

Based on the findings of the receptor survey. no receptors have been identified that would be 

potentially impacted by current site conditions. Therefore, the focus of any closure approach for 

the site should be prevention of further migration of CVOCs and protection of future building 
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occupants, rather than full mitigation of historic impacts. Due to the presence of higher 

concentrations of CVOCs in groundwater than in soil, site conditions favor corrective actions 

focus ing on groundwater. 

Prior to fmalizing the c losure approach for the site, the following data gaps remain to be 

investigated: 

• The distribution ofCYOC impacts in groundwater on the northeast portion of the property; 

• The distribution of CYOCs with depth; and 

• The connection between the deep former supply wells and the shallow flow system, and 
the mechanism for contaminant migration from the shallow to the deep system. 

5.2 PROPOSED ACTIONS 

A prospective purchaser has expressed interest in using the property for commercial storage and 

Light manufacturing in the ncar future. For that reason, RBTC intends to expedite investigation and 

corrective action at this site. The actions proposed to be conducted in the next phase include both 

additional investigations and pilot testing of potential source area remedial technologies, as 

described in the following sections. 

5.2.1 Additional Site Investigations 

5.2.1.1 Additional Dclinition of Extent (Northeast) 

In order to complete the definition of extent of COC impacts in groundwater on the northeast 

portion of the site , MACTEC proposes to conduct a two-step investigation similar to the one 

conducted in May-June 2008, including an initial field screening study us ing temporary wells in 

OPT borings, followed by the installation of up to three more permanent monitoring wells in the 

shallow groundwater zone. 

5.2.1.2 Mid-Level Monitoring Wells 

In order to further define the extent of CYOC impacts with depth, MACTEC proposes to install at 

least four additional monitoring wells at a mid-level depth, on the order of 50 to 60 feet bgs. Prior 

to finalizing the planned locations and depths for these wells, MACTEC will update the Open 
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Records Request and ti le review previously conducted of site investigations performed at the C I-1# I 

faci lity immediately to the west. The updated review will focus particularly on stratigraphic and 

hydrogeologic information collected on the CH# l site from deeper zones below the shallow 

groundwater flow zone. 

It is anticipated that four wells will be installed at the mid-level, and will be located close to 

existing shallow monitoring wells outside the plant, in order to evaluate vertical hydraulic gradients 

as well as the distribution ofCVOCs with depth in key areas of the site, but outside the source area. 

The mid-level wells will be installed using a double casing approach. A large diameter (8 or tO­

inch) borehole will be drilled down to 25-30 ft bgs, and a 6-inch or 8-inch PVC outer casing will be 

grouted into the hole with cement. After the cement has set up, a smaller diameter (4-inch or 6-

inch) borehole will be drilled through the outer casing down to the finished level. A 2-inch 

diameter PVC casing string, including a I 0-foot long factory-slotted PVC screen and PVC rise r 

will be installed in the hole. The annular space will be backfilled with silica sand to about I foot 

above the top of screen, and then grouted with bentonite up into the outer casing, and scaled with 

concrete at the surface. 

5.2. 1.3 Groundwater Monitoring 

After the new shallow and mid-level monitoring wells are installed, a full round of sampling will 

be performed including the 23 existing wells and the new wells. The wells will be sampled by 

conventional methods (using a bailer or submersible pump for purging, and a baile r for sample 

collection), and the samples will be analyzed for VOCs by U.S. EPA Method 82608 . 

After completion of sampling, slug tests will be performed in the new wells. A ll new wells will be 

tied by survey to NA VD, and at least three full rounds of water level gauging will be conducted 

concurrently with the groundwater sampling and pumping test activities. 

5.2.1.4 Deep Well Pumping Test 

The pathways followed by the CVOCs that are currently detected in the deep former supply wells 

(PW- 1 and PW-2) arc not completely understood from currently available information. Based on 

concentration trends, PW-2 appears to be c loser to the source, and may actually have provided the 
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primary conduit for migration of CVOCs from the shallow zone to the deeper zones mon itored by 

these wells. In order to evaluate the hydraul ic relationship between the deep wells and nearby 

shallow wells and the trends in concentrations in both zones (if any) in response to pwnping, 

MACTEC proposes to conduct a long-term pumping test of PW-2. The pwnping test will include 

the following: 

• Continuous pwnping from PW-2, onsite treatment by air stripping, and discharge to the 
public sewer. 

• Pumping rate to be determined based on pwnp sizing, treatment system capacity, and 
POTW requirements, expected to be between 6 and 20 gpm). 

• Pwnping duration to be determined based on early analytical results, expected to be 
between 2 weeks and one month. 

• Groundwater levels to be measured in PW-2, PW-1 , MW-2 and MW-1 , and associated 
mid-level monitoring wells, prior to pumping, several times daily for the first three days, at 
a decreasing frequency for the rest of the first two weeks, then weekly, then dropping to 
every two weeks after one month. 

• Groundwater samples for VOC analysis will be collected from the closest monitoring wells 
inunediately prior to start-up, one week after the start of pumping, and at the end of the 
test. Modified sampling using PDB samplers will be conducted in PW-1. Additional 
interim samples will be collected of the water pumped from PW-2, in order to document 
concentration trends in response to pwnping. 

• Sampling and analysis of the treated effluent collected prior to discharge, to be conducted 
in accordance with POTW pre-treatment requirements. 

5.2.2 Source Ar ea Remediation Pilot Testing 

In order to expedite corrective action at the site, MACTEC proposes to conduct pilot testing of 

selected remedial technologies in the source area concurrently with the additional investigations 

described in the preceding section. A detailed work plan describing the proposed pi lot testing 

activities will be submitted for KDWM approval under separate cover. 
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The activities and evaluative approaches used in this assessment are consistent with those normally 

employed in environmental assessments and waste-management projects of this type. Our 

evaluation of site conditions has been based on our understanding of the site and project 

information, and the data obtained in our assessment. The general subsurface conditions 

interpreted in our evaluation have been based on interpolation of subsurface data between the 

sampling locations. Regardless of the thorouglmess of an environmental site assessment, there is 

always the possibility that conditions between sampling locations will be different from those at 

specific locations due to the variability of subsurface conditions. Furthermore, the identification of 

contamination is based on the analytical parameters selected for the assessment, and does not 

necessarily address all conceivable forms of contamination. 

Our report presents a summary of information known to MACTEC concerning the project site 

which MACTEC considered pertinent to the scope of work and stated project objective. MACTEC 

has assembled data produced by itself and others and used that information to make analyses of site 

conditions. MACTEC has performed this investigation with the care and skill ordinarily used by 

members of the environmental consulting profession practicing under similar conditions. The 

conclusions presented herein are those that are deemed pertinent by MACTEC based upon the 

assumed accuracy of the available information. No other warranty, expressed or implied, is made 

as to the professional advice included in this report. The information presented in this report is not 

intended for any use other than the stated objectives of the project. 
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Table 1 

Geologic Column 
RBTC lDBIIl, leitchfield, Kentuc.ky 

MACTEC Project 6680-04·9537-03 

(It) Description Groundwoter AV>IIablllty 
Ground Surface 

Soil: weuhert<l from Leitchfield Formation owr Glen Dean 
Umenone 
Sh~le. sandstone. stftstone,timestone and limestone conatomtrate 
Shale, dark gray to olive gray, yellowist>-areen and aroy>sh green; 
clayey to sandy; grades laterally Into sandstone locally, interbedded 
with sihstone and thin beds of sandstone and lome stone • 

Ground Surface 

..................... ------------------·············································································································· 

2S 

Glen Dt~n Umestone 

Umestone and shale: l imestone, gr-ay, fine·arained to coarse 
aystalline, thin· to very thick·bedded; upper beds commonly 
arglllilceous and weilther to rubble and thin .slabs; scraggly chert on 
$-Orne weathered surfaces. Shale, greenish to dDrk gray, weathcn to 
dark gray; occurs as partings and beds of various thickness 
intcrbeded with thin beds of limestone In upper part . 

Glen Dean Umestone 

Y1elds l•ttlt! or no water. Most wells in upfand areas are inadequate 
l or a domestic supply. 

.................... . -----------------l· .................... .... ........................ ............................................................ . 
Hardlru.bura Sandstone Hardlnsbura Sandstone 

Sandstone and shale: sandstone, white to light gray and yellowish· Yields little or no w ater. Most wells in upland areas are inadequate 
30·4S brown, weathers grayish orange/pink and brown; very fine to fine lor a domestic supply. 

grained, silty; very thin to very thick bedded, In part cron·bedded; 
friable. Shale, grayish-green, limy . 

..................... _______________ .............................................................................................................. . 
2040 

Haney UmestoneiMember of Golconda Formation) Haney Umestono and 81& Oifty Sandstone 
limestone. gray, fine- to coarsHtvstalhne; ool1t1C at a few louhttes; (Members o f Golcond~ Form~tion) 
abundant fossils; t hin to thick bedded. Deep ~lis that penetnte the s~nd.stone format ioru near perenmal 

stteim ~el may produce enough for a domestic supply (more than 
500 gallons per day) Close to outcrop areas, particularly near ma)Or 

escarpments, y>elds from perched water bodies generally are low 
and not dependable . M1nor spring horizons occur on disconti nuous 

Bi& Oifty ~ndstone (Member of Goloonda Formation) Iaven of sh;le near the ~se of the ~1'\dstones. The most 
Silndstone and shale: Sandstone, white 10 grayi.sh-ornge, uon· consptcuous spnnas are thoH that d•scharge rrom the base of the 
stained; fine t o coarse gro~ned; thin to very thick bedded, on part B<a Oohy Sandstone. These are the "droppong sprinas· of the Orippon 

stror~gly cross-bedded; locally asphaltic near base; forms prominent Sprl n&s Escarpment. Many of these spnngs go dry durin& the late lall 
d offs. St>ale, gray to greenosh-groy. and summer, and very few are adequate for a domestic supply. 

40-70 Umestone format ions yield small to adequate supplies from solut ion 
open•ngs. ln lowland ar~as borderinc streams, some wells product' 
cnouck for a domestic Suppty, M any springs OCC\Jr at the bast of the 

limestones where they crop out on escarpments and hillsides. 

160 ..................... __________________ , ........................................................................................................... .. 

300 

400 

Glrkln Formation Glrkln Formation 
Limestone and Shale: limt'!.stone, gray and grayish-brown, Most wells In upland areas 3re Inadequate ror domestic use; 
lithographic to coars-e-grained, in part oolitic, thin to thick·bedded. however, some wells yield enough water for a domestic supply 

+/· 140 (more than 500 galloM per davl from solution openings. Some wells 
produce more than S gallons per minute from large solution 
openlncs Near outcrop areas, particularly near major escarpments, 
yields generally arc Inadequate during dry periods. 

..................... _______________ ............................................................................................................. .. 
Ste. Genevieve Umestone 

Umestone, white to lfght·aray, oohtu;, c:herty. 

10· 130 

Ste. Geneview Umestone 

The Ste. Genevieve y1eld.s more than SO gallons per minute to wells 
rrom large solution openings in karst areas. Well.s that do not 

Intersect karst conduits generally are inadeQuate for domestic use. 
The Ste. Genevfeve contai n.s the major caverns or the Mammoth 

Cave area. which have large c.onn«tt"d subsurface streams. Spr.n&s 
h~ve low flows ran,lna from less than 10 saUons per minute to more 

than 1,500 c.alk>ns per minute occurnng at or near stream level or 
netlr the contilct with the underty1ng St. Louis limestone. Smaller 

spnncs diSCharge rrom perched water bodtes in the upland area, but 
m;any ao dry durina late summer and fan . 

................... ,,. _____________ ............................................................................................................. .. 

SO< 

SL Louis Umestone 
limestone, gray, very fin.e to fine-gnincd, cherty, ara•llaceous and 
dolomitic, W1th some beds of skeletal limestone. 

St. louis Umes;tone 
The St. lou•s yields more than SO gallons per minute to wells from 
larae openings In kam areas. Most wells penetrate some solution 
openlncs. but in hl&h areas above perennial streams~ v•elds are oftc 
Inadequate for domestic supply. Ylelds of wells close to maJOr 
streams are Ia rae where solution openlng.s are penetrated, but most 
wells near major streams are Inadequate. The St. louis is a major 
sprina horizon. wtth many springs flow ing several hundred to several 

thous.;nd s allons a minute. M11ny spring.s are used for public and 
Industria l water suppftcs. 

Prep•rod by: AlO S/17/07 
Checl<ed by: GSW 1/23/08 



Inner Casing 
KDOW 

AKGWA# 

Completion Diameter 
WeiiiD 

PW-1 

PW-2 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11A 

MW-11B 

MW-12A 

MW-12B 

MW-13 
MW-14 

MW-15 

MW-16 

MW-17 

MW-18 

MW-19 

MW-20 

MW-21 

Notes 

in= inches 

0002-0656 

N/A 

8005-3213 

8005-3214 

8005·3215 
8005-3216 

8005-3217 

8005·3218 

8005·3219 
8005-3220 

8005-3705 

8005-3710 
8005-3708 

8005-3709 

8005-3706 

8005-3707 

8005-3721 

8005-3725 

8005-3729 

8005-3722 

8005-3726 

8005-3730 

8005-3723 

8005-3727 

8005-3724 

MP = measuring point 

GS = ground/floor surface 
WLE = water level elevation 

-- = not available 

Date (in) 

4/17/1987 8 

est. 1979 10 

3/21/2007 2 

3/ 15/2007 2 
3/14/2007 2 
3/14/2007 2 
3/14/2007 2 
3/21/2007 2 
3/15/2007 2 
3/15/2007 2 
5/27/2008 2 

5/27/2008 2 
5/28/2008 2 
5/28/2008 2 
5/28/2008 2 
5/28/2008 2 
6/2/2008 2 
6/2/2008 2 
6/2/2008 2 
6/2/2008 2 

6/2/2008 2 

6/3/2008 2 

6/ 2/2008 2 

~noo8 2 
~~M 2 

Boring 
Depth 

(ft BGS) 

367 

est. 475 

17.8 

17.8 

17.5 

14.5 

24.5 

10.0 

13.7 

20.0 

16.8 
9.3 

15.0 

8.8 

15.5 

9.0 

12.8 

14.5 

9.0 

14.0 

14.5 

7.0 

9.0 

12.5 

13.5 

ft = feet 

Table 2 

Well Construction Summary 

RBTC LOB #1, leitchfield, Kentucky 
MACTEC Project 6680-04-9537-03 

Sounded 

Well 
Depth 

(ft BMP) 

300+ 

300+ 

17.4 

17.4 

16.9 

13.8 

23.6 

9.6 

12.5 
19.0 

15.5 

9.1 

14.8 

8.5 

15.5 

8.9 

12.5 
14.0 

8.6 

12.7 

14.0 

6 .6 

8.8 

11.7 

13.0 

Length of 

Perforated 
Section 

(ft) 

154 

9.4 

9.4 

9.4 

7.0 

9.4 

4.8 

5.6 

9.4 
9.4 

9.4 

4.8 

4.5 

4.5 

4.5 

4.5 

9.4 

4.5 

9.7 

9.4 

2.8 

4.8 

4.8 

4.8 

Ground 

Surface 
Elevation 
(ft NAVD) 

724.4 

711.3 

723.9 

711.4 

710.5 

709.5 

707.2 

704.1 

703.3 
709.1 

711.3 
711.3 

711.2 

711.3 

711.3 

711.3 

705.5 

706.5 

702.9 

707.4 

710.3 

711.7 

710.6 

712.0 

709.2 

BMP =below measuring point 

BGS =below ground surface 
NAVD = North American Vertical Datum of 1988 

Measuring 

Point 
Elevation 
(ft NAVD) 

725.58 

712.36 

723.51 

710.98 

710.02 

709.10 

706.78 

703.66 

702.54 
708.71 

710.91 
710.95 

710.87 

710.87 

710.89 

710.76 

705.19 

706.25 

702.66 

706.74 

709.96 

711.13 

710.16 

711.30 

708.86 

Casing 
Stick-Up 
(ft AGS) 

1.2 

1.1 

-0.4 

-0.4 

-0.5 
-0.4 

-0.4 

-0.4 

-0.7 

-0.4 

-0.4 

-0.3 

-0.4 

-0.4 

·0.4 

-0.5 

-0.3 

-0.3 

-0.3 

-0.6 

·0.3 
-0.6 

-0.4 

-0.7 

-0.4 

Top of 

Screen 

Elevation 
(ft NAVD) 

513 

715.5 

703.0 

702.5 

702.3 

692.6 

698.8 

695.6 

699.1 

704.8 

711.3 
700.9 

706.9 

699.9 

706.3 

697.2 

701.6 

698.6 

703.7 

705.4 

707.3 

706.1 

704.4 

700.6 

Prepared by: 

Checked by: 

Mid· 
Screen 

Elevation 
(ft NAVD) 

436 

710.8 

698.3 

697.8 

698.8 

687.9 

696.4 

692.8 

694.4 

700.1 

706.6 

703.6 
704.8 

697.6 

704.1 

695.0 

696.9 
696.3 

698.9 

700.7 

705.9 

703.7 

702.0 

698.2 

Bottom 

of Well 
Elevation 

(ft NAVD) 

359 

est. 236 

706.1 

693.6 

693.1 

695.3 

683.2 
694.0 

690.0 

689.7 

695.4 

701.9 

696.1 

702.4 

695.4 

701.8 

692.7 

692.2 

694.1 

694.0 

696.0 

704.5 

701.3 

699.6 

695.8 

ALO 7/2/08 

WCG 7/2/08 



Table 3 

Water Level Summary · Permanent Monitoring Wells, Former Supply Wells and Sumps 

RBTC LOB #1, leitchfield, Kentucky 

MACTEC Project No. 6680-04-9537 

Fie/diD PW-1 PW-2 WWTP-A WWTP-C Stand-Pipe MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 

MP Elevation 725.58 712.36 710.4 710.3 711.73 723.51 710.98 710.Q2 709.10 706.78 703.66 702.54 708.71 710.91 

DEPTH TO WATER (FT BMP) 
13-Mar-07 28.55 
14-Mar-07 ... 53.27 
22-Mar-07 ---- .......... . .. --- ·-- 1.85 3.73 2.76 3.95 4.42 2.74 2.80 4.82 

18-Apr-07 21.95 53.21 ---- ---- 3.20 5.31 2.98 1.94 4.04 3.82 3.12 2.23 4.90 

13-May-08 ... . .. 5.85 5.82 4.63 4 .50 3.81 2.67 4 .52 4.37 3.03 2.87 4.63 

19-May-08 ·-· -- 5.83 5.78 3.06 3.55 3.63 2.48 4.44 4.09 3.06 2.71 4.53 

21-May-08 ... . .. 5.86 5.80 3.05 3.94 3.70 2.58 4.50 4.25 3.31 2.95 4.64 

30-May-08 --- ... ... ...... ---- ---- . .. . .. . .. ... . .. ... ...... ... ... 6.18 

03-Jun-08 ... . .. 5.81 5.87 3.06 3.74 3.03 1.91 4.43 3.51 3.15 1.98 4.51 5.95 

04-Jun-08 - - ... -- --- --- ... 2.97 1.97 4.44 

05-Jun-08 ... ---- ... .. .... ·--- ·- -· -·· ... 3.66 3.33 2.23 4.70 

06-Jun-08 ... -- ... ----- --- 4.38 
09-Jun-08 
10-Jun-08 -- ... -- --- --- ... ... ....... ... ....... -- ... .. ...... ... ... 6.33 

11-Jun-08 
16-Jun-08 ... -- ... 11.61 3.20 2.19 4.48 3.67 3.46 2.40 4.82 

18-Jun-08 21.14 55.38 5.84 5.75 3.11 11.72 3.25 2.16 4.54 3.78 3.55 2.51 4.98 6.39 

19-Jun-08 

WATER LEVEL ELEVATIONS (FT NAVD) 
13-Mar-07 697.03 
14-Mar-07 ... 659.09 
22-Mar-07 --- -- ... . .. 721.66 707.25 707.26 705.15 702.36 700.92 699.74 703.89 

18-Apr-07 703.63 659.15 ... --- 708.53 718.20 708.00 708.08 705.06 702.96 700.54 700.31 703.81 

13-May-08 ... - 704.6 704.5 707.10 719.01 707.17 707.35 704.58 702.41 700.63 699.67 704.08 

19-May-08 ... -- 704.6 704.5 708.67 719.96 707.35 707.54 704.66 702.69 700.60 699.83 704.18 

21-May-08 ... ---- 704.5 704.5 708.68 719.57 707.28 707.44 704.60 702.53 700.35 699.59 704.07 

03-Jun-08 ... . .. 704.6 704.4 708.67 719.77 707.95 708.11 704.67 703.27 700.51 700.56 704.20 704.96 

18-Jun-08 704.44 656.98 704.6 704.6 708.62 711.79 NR 707.73 707.86 704.56 703.00 700.11 700.03 703.73 704.52 

19-Jun-08 

Notes 
MP = measuring point BMP = below measuring point ··· "' no da ta available 

WlE = water level elevation NAVO =North American Vertical Datum of 1988 NR : non-representat ive water level condit ion (well st ill recove ring) 
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Table 3 
Water Level Summary - Permanent Monitoring Wells, Former Supply W ells and Sumps 

RBTC LOB #1, Leitchfield, Kentucky 
MACTEC Project No. 6680-04-9537 

Fie/diD MW-10 MW-llA MW-118 MW-12A MW-128 MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 
MP Elevation 710.95 710.87 710.87 710.89 710.76 705.19 706.25 702.66 706.74 709.96 711.13 710.16 711.30 708.86 

DEPTH TO WATER (FT BMP) 
13-Mar-07 
14-Mar-07 
22-Mar-07 
18-Apr-07 
13-May-08 
19-May-08 
21-May-08 
30-M ay-08 3.50 3.57 3.81 3.83 4.33 
03-Jun-08 2.15 3.34 3.48 3.53 4.07 
04-Jun-08 --- -·-·• -- --· -- 2.95 2.96 3.08 2.94 13.23 5.85 8.52 4.43 11.92 
os.-Jun-08 
06-Jun-08 2.18 3.58 3.56 3.81 4.19 
09-Jun-08 --- --- --- --- --- 2.97 3.28 2.82 2.78 6.27 2.81 8.40 2.67 8.21 
10-Jun-08 2.17 -- --- 3.89 4.18 
11-Jun-08 --- --- - --- --- -- --- --- --- 4.86 2.41 8.25 2.68 11.07 
16-Jun-08 
18-Jun-08 2.25 3.71 3.50 3.98 4.17 3.07 3.30 2.90 2.89 3.01 2.40 8.16 2.88 7.24 
19-Jun-08 ...... -- --- 4.08 4.19 3.14 3.37 2.96 2.94 2.91 2.33 8.01 2.97 6.63 

WATER LEVEL ELEVATIONS (FT NAVD) 
13-Mar-07 
14-Mar-07 
22-Mar-07 
18-Apr-07 
13-May-08 
19-May-08 
21-May-08 
03-Jun-08 708.80 707.53 707.39 707.36 706.69 
18-Jun-08 708.70 707.16 707.37 706.91 706.59 702.12 702.95 699.76 703.85 706.95 708.73 702.00 NR 708.42 701.62 NR 
19-Jun-08 --- -- --- 706.81 706.57 702.05 702.88 699.70 703.80 707.05 708.80 702.15 NR 708.33 702.23 NR 

Notes 
Pt<I)Orfd by GSW 'I )()Jill 

MP = measuring point BMP = below measuring point -- = no data available Cho<~ by AID 7/2/ot 
WLE = water level elevation NAVD = North American Vertical Datum of 1988 NR = non-representative water level condition (well still recovering) 
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Well No. D~te Time 

MW·1 6/6/2008 9 :05 

MW·1 6/ 6/2008 9:50 

MW·1 6/ 6/2008 9:55 

MW·1 6/ 6/2008 10:00 

MW-1 VOC/ Pb sample time 15:18 

MW· 1 TPH sample time 15:21 

MW·2 6/4/2008 8:15 

MW-2 6/4/2008 9:55 

MW-2 6/ 4/2008 10:00 

MW·2 6/ 4/2008 10:05 

MW-2 VOC/Pb sample time 10:12 

MW·2 TPH sample time 15:00 

MW-3 6/4/2008 10 :44 

MW-3 6/ 4/2008 11:55 

MW·3 6/ 4/2008 12:00 

MW-3 6/ 4/2008 12:05 

MW·3 VOC/ Pb sample time 12:05 

MW-3 TPH sample time 15:20 

MW-4 6/ 4/2008 14:00 

MW-4 6/ 4/2008 14:20 

MW·4 6/ 4/2008 14 :25 

MW-4 6/4/2008 14:30 

MW·4 VOC/Pb sample time 14:35 

MW-4 TPH sample time 15:30 

MW-5 6/ 5/2008 8:15 

MW·5 6/ 5/2008 9 :40 

MW·S 6/5/2008 9:45 

MW·5 6/5/ 2008 9:50 

MW·S VOC/Pb sample time 9:50 

MW·5 TPH sample time 14:20 

Pu11e Rate 

(ml/min) 

static 
145 

145 

140 

Table 4 

Groundwater Field Parameter Data from low-Flow Sampling, June 2008 

RBTC LOB #1, l eitchfield, Kentucky 

MACTEC Project No. 6680-04·9537 

Specific Temp· 

De pth to Water Drawdown Capacity pH erature 

(it) (Jr) {1/min/ft) (S.U.) / " C) 

4.38 

9.38 5.00 0.03 5.08 17.04 

10.25 5.87 0.02 5.09 17.01 

11.45 7.07 0.02 5.08 16.90 

Samples collected 6/ 11/08 with a bailer due to increasing turbidity from pumping 

sta tic 2.97 

270 3.25 0.28 0.96 7.21 17.71 

280 3.25 0.28 1.00 7.21 17.65 

270 3.26 0.29 0.93 7.21 17.73 

static 1.97 

270 2.50 0.53 0.51 7.28 17.34 

270 2.50 0.53 0.51 7. 29 17.39 

270 2.50 0.53 0.51 7.29 17.36 

sta tic 4.44 

250 5.09 0.65 0.38 6.99 19.16 

250 5.11 0.67 0.37 6.98 19.07 

250 5.15 0.71 0.35 6.98 19.08 

static 3.66 

260 4.84 1.18 0.22 7.10 17.27 

260 4.84 1.18 0.22 7.10 17.32 

260 4.85 1.19 0.22 7.10 17.37 

1 o f 5 

Specific Dissolved 

Conductance Oxygen ORP Turbidity 

(mS/cm) (mg/L) (mv) (NTU) 

0.222 4.41 178.3 18 

0.221 4.23 182.7 36 

0.221 3.78 188.0 47 

0.728 2.03 140.1 2 

0.728 2.33 140.2 

0.728 2.39 140.1 

0.523 8.40 111.8 3 

0.543 8.27 111.6 2 

0.540 8.00 111.0 3 

0.624 2.49 ·57.7 

0.623 2.34 ·53.7 

0.635 2.40 ·50.6 

1.263 2.90 133.0 

1.263 2.65 133.3 

1.255 2.91 133.3 



Well No. Dille Time Purse Rate 

(ml/ min) 

MW·6 6/5/2008 10:10 static 
MW·6(11 6/5/2008 11:20 160 
MW·6 6/ 5/2008 12:40 160 
MW-6 6/5/2008 12:45 170 
MW-6 VOC/Pb sample tome 12:45 
MW-6 TPH sample time 14:30 

MW·7 6/5/2008 13:02 static 
MW-7 6/5/2008 13:35 270 
MW·7 6/5/2008 13:40 270 
MW·7 6/ 5/2008 13:45 270 
MW·7 VOC/Pb sample time 13:45 
MW·7 TPH sample tome 14:40 

MW·8 6/5/2008 14:03 static 
MW-8 6/5/2008 15:10 210 
MW·8 6/5/2008 15:15 210 
MW·8 6/5/2008 15:20 210 
MW·8 VOC/Pb sa mple time 15:25 
MW·8 TPH sample time 15:40 

MW·9 6/10/2008 13:20 stattc 
MW·9 6/10/2008 14:00 210 
MW·9 6/10/2008 14:05 205 
MW·9 6/10/2008 14:10 210 
MW·9 VOC/Pb sample time 14:10 
MW·9 TPH sample time 14:47 

MW· IO 6/10/2008 12:15 static 
MW·10 6/10/2008 12:45 200 
MW·10 6/10/2008 12:50 200 
MW· lO 6/10/2008 12:55 200 
MW·10 VOC/Pb sample time 12:55 
MW·10 TPH sample time 14:38 

Table 4 
Groundwater Field Parameter Data from Low-Flow Sampling, June 2008 

RBTC LOB Ill, Leitchfield, Kentucky 
MACTEC Project No. 6680<04·9537 

Specific Temp· 
Depth to Water Drilwdown Capacity pH erature 

(/t) (fr) (1/min/f!) (S.U.) r·q 
3.33 

5.65 2.32 0.07 6.94 19.33 
4.68 1.35 0.12 6.94 20.19 
4.81 1.48 0.11 6.86 19.61 

2.23 

2.55 0.32 0.84 6.99 18.17 
2.55 0.32 0 .84 6.99 18.06 
2.57 0.34 0 .79 6.99 18.06 

4.70 

8.06 3.36 0.06 6.79 20.48 
8.10 3.40 0.06 6.80 20.52 
8.12 3.42 0.06 6.80 20.31 

6.33 

7.30 0.97 0 .22 7.03 19.50 
7.45 1.12 0.18 7.03 19.47 
7.54 1.21 0.17 7.03 19.47 

2.17 

5.33 3.16 0.06 7.02 19.61 
5.64 3.47 0.06 6.99 19.42 
5.96 3.79 0.05 6.99 19.32 

2 of 5 

Specific Dissolved 
Conductance Oxygen ORP Turbidity 

(mS/cm) (mg/L) (mv) {NTU) 

0.692 2.24 133.7 
0.699 1.83 96.6 
0.673 1.55 101.9 0 

1.059 0.22 102.0 
1.053 0 .21 97.8 
1.047 0.23 94.3 

0.761 3.36 120.5 
0.768 3.09 121.9 
0.767 3.05 123.2 2 

1.211 3.60 141.9 
1.207 3.56 142.7 
1.203 3.54 143.0 

0.621 7.25 118 I 
0.618 7.46 120.6 
0.611 7.52 122.9 



Well No. Date nme Purse Rate 
(ml/min) 

MW-liA 6/ 6/2008 12:47 statoc 

MW-liA 6/ 6/2008 13:50 275 

MW-llA 6/6/2008 13:55 275 

MW-llA 6/6/2008 14:00 280 

MW-llA VOC/Pb sample time 14:05 
MW-liA TPH sample time 15:50 

MW-118 6/6/2008 15:00 static 

MW-118 6/6/2008 15:20 270 

MW-118 6/6/2008 15:25 250 

MW-118 6/6/2008 15:30 250 

MW-118 VOC/Pb sample time 15:30 
MW-118 TPH sample time 16:12 

MW-12A 6/10/ 2008 9:10 static 

MW-12A 6/10/2008 9:45 260 

MW-12A 6/10/2008 9:50 270 

MW-l2A 6/10/2008 9:55 270 

MW-12A VOC/Pb sample time 9:55 

MW·l2A TPH sample lime 14:23 

MW-128 6/10/2008 10:15 static 

MW-128 6/10/2008 10:45 200 

MW-128 6/10/2008 10:50 200 

MW-128 6/10/2008 10:55 200 

MW-128 VOC/Pb sample time 10:55 

MW-128 TPH sample time 14:30 

MW-13 6/9/2008 9:18 StatiC 

MW-13 6/9/2008 9:50 200 

MW-13 6/9/2008 9:55 200 

MW-13 6/9/2008 10:00 200 

MW·ll VOC/Pb sample time 10:00 

MW-13 TPH sample time 14:00 

Table 4 

Groundwater Field Parameter Data from low-Flow Sampling, June 2008 

RBTC LOB Ill, leitchfield, Kentucky 
MACTEC Project No. 6680-04-9537 

Specific Temp-

Depth to Water Drawdown Capacity pH erature 

(ft) (frJ (l/min/ft) /S.U.) ,.,, 
3.58 

3.80 0.22 1.25 6.93 18.62 

3.81 0.23 1.20 6.93 18.64 

3.81 0. 23 1.22 6.94 18.62 

3.56 
4.67 1.11 0.24 8.64 19.21 

5.01 1.45 0.17 8.36 19.06 

5.43 1.87 0.13 8.10 18.99 

3.89 
4.40 0.51 0.51 6.97 18.82 

4.43 0.54 0.50 6.98 18.79 

4.45 0.56 0.48 6.98 18.77 

4.18 

5.10 0.92 0.22 6.48 19.43 

5.30 1.12 0.18 6.48 19.35 

5.49 1.31 0.15 6.46 19.35 

2.97 

5.00 2.03 0.10 6.74 20.43 

5.11 2.14 0.09 6.78 20.39 

5.18 2.21 0.09 6.80 20.38 

3of5 

Specific Dissolved 

Conductance Oxygen ORP Turbidity 

(mS/cm) (mg/t) (mv} (NTU/ 

3.852 1.45 156.2 

3.833 1.48 157.2 

3.875 1.55 158.0 

26.59 9.06 189.6 3 

27.76 10.41 191.7 3 

28.64 10.69 193.4 4 

3.634 0 .75 193.6 

3.636 0.85 191.0 

3.625 0.83 189.2 

2.968 6.00 167.0 1 

2.952 5.93 146.4 1 

2.950 5.92 119.6 2 

0.788 3.77 134.2 3 

0.804 3.48 135.3 

0.810 3.37 136.0 



Well No. Date Time Purge Rate 

(ml/min) 

MW·14 6/9/2008 10:25 static 
MW·14 6/9/2008 10:50 200 
MW·14 6/9/2008 10:55 200 
MW·14 6/9/2008 11:00 200 
MW·14 VOC/Pb sample time 11:02 
MW-14 TPH sample time 14:07 

MW· 15 6/9/2008 12:08 static 
MW·15 6/9/2008 12:30 240 
MW· 15 6/9/2008 12:35 180 
MW-15 6/9/2008 12:40 170 
MW·15 VOC/Pb sample time 12:43 
MW·15 TPH sam ple time 14:15 

MW·16 6/9/2008 13:03 static 
MW·16 6/9/2008 13:25 170 
MW-16 6/9/2008 13:30 180 
MW·16 6/9/2008 13:35 190 
MW·16 VOC/Pb sample time 13:37 
MW·16 TPH sample time 14:25 

MW·17 6/11/2008 9:25 static 
MW·17 6/11/2008 10:25 210 
MW·17 6/11/2008 10:30 210 
MW-17 6/11/2008 10:35 210 
MW-17 VOC/Pb sample time 10:37 
MW-17 TPH sample time 15:05 

MW-18 6/11/ 2008 11.05 static 
MW-18 6/ll/2008 11:35 190 
MW-18 6/11/2008 11:40 190 
MW-18 6/11/ 2008 11:45 190 
MW-18 VOC/Pb sample time 11:46 
MW·18 TPH sample time 15:20 

Table 4 
Groundwater Field Parameter Data from low-Flow Sampling, June 2008 

RBTC LOB #1, leitchfield, Kentucky 
MACTIC Project No. 6680·04-9537 

Speclflc Temp· 
Depth to Water Drawdown Capacity pH erature 

1!!1... Ut/ (1/min//1) (S.U.) r•cJ 

3.28 

4.83 1.55 0 .13 6.26 20.98 
5.14 1.86 0.11 6.26 20.99 
5.41 2.13 0.09 6.27 20.84 

2.82 

4.03 1.21 0.20 7.38 20.72 
4.21 1.39 0.13 7.39 20.98 
4,40 1.58 0.11 7.40 20.86 

2.78 

3.85 1.07 0.16 7.08 19.57 
4.09 1.31 0.14 7.08 19.42 
4.33 1.55 0.12 7.08 19.28 

4.86 

6.11 1.25 0.17 6.80 147.0 
6.43 1.57 0.13 6.76 149.1 
6.68 1.82 0.12 6.72 150.8 

2.41 

3.65 1.24 0.15 7.31 20.62 
3.90 1.49 0.13 7.30 20.56 
4.16 1.75 0.11 7.26 20.04 

4 ofS 

Speclflc Dissolved 
Conductance Oxygen ORP Turbidity 

(mS/cm) (mg/L} (mv/ (NTU} 

0.240 7.96 104.6 
0.247 7.81 105.8 
0.255 7.86 106.5 

1.202 7.14 124.8 
1.203 7.30 128.9 
1.216 7.51 132.3 

0.459 8 .. 88 113.4 
0.459 8.86 118.1 
0.459 8.79 122.6 

0.672 7.11 147.0 
0.681 7.13 149.1 
0.684 7.15 150.8 

0.625 7.15 140.8 
0.618 6.99 143.2 
0.609 6.76 145.4 



WriiNo. 

MW·20 

MW·20 

MW· 20 

MW·20 

MW·20 

MW·20 

Notes: 

Ill 

(mg/1.) 

{ml/min) 

(1/Min//l ) 

{" C) 
(uS/tm) 

Date Time Purge Rate 

(ml/min) 

6/11/ 2008 13:30 static 

6/11/2008 14:15 180 

6/11/ 2008 14:20 180 

6/11/ 2008 14:25 170 

VOC/Pb sample t ime 14:26 

TPH sample time 15:25 

Table 4 

Groundwater Field Parameter Data from low-Flow Sampling, June 2008 

RBTC lOB Ill, leitchfield, Kentucky 

MACTEC Project No. 6680-04-9537 

Specific Temp· 

Depth to Water Drawdown Capacity pH erature 

{ft) {ft) (L/min//1} (S.U.) r·q 

2.68 

7.08 4.40 0.04 9.14 19.50 

7.30 4.62 0.04 9.31 19.32 

7.62 4.94 0.03 9.81 19.38 

Oue to cxcnsive drawdown. MW·6 ~s .allo~ 10 rech•rge for 1 hour .and 20 minutes before low· flow s.~mplin.g wu resumed 

Specific 

Conductance 

(mS/cm} 

0.470 

0.460 

0.467 

Due to low yiekt, ~Its MW· 19 •nd MW·2 1 could not be wmpled by low· flow methods The-w wells were allowed to recover untll 6/16/08. and samples were colt« ttd wtth bailers 

Milligrams per lher (fr) Feel 

Milliliters. per minute (S.U.) Standard Units 

liters per minute per roo1 of drawdown (mv) MdiNOitS 

Oecr~s Cel~us {N TU) Nephelometric JutbJd ity Uni ts 

MICroSiemens ~' Ctntimerer 

S of 5 

Dissolved 

Oxygen 

(mg/L) 

6.55 

6.29 

5.54 

ORP 

(mv) 

118.3 

120.9 

119.0 

Turbidity 

(NTU) 

1 

2 

Propa rt d by: GSW 6/ ll/08 

Checked bv: WCG 7/2/08 



Table 5 

Bedrock Surface Elevation Summary 

RBTC LOB #1, leitchfield, Kentucky 

MACTEC Project 6680-04-9537-03 

Estimated 

Ground Estimated Depth Estimated 

Surface Depth To Refusal to Top of Top of Sha le 

Boring Drilling Elevation Refusal Elevation Shale Elevation 

10 Type (ft NAVD) (ft BGS) (ft NAVD) (ft BGS) (ft NAVO) 

TW-1 HSA 709.5 14.0 695.5 R 695.5 

TW-2 HSA 704.0 10.0 694.0 R 694.0 

TW-3 HSA 704.0 11.0 693.0 R 693.0 

TW-4 HSA 704.0 14.0 690.0 R 690.0 

SB-1 OPT 710.5 7.0 703.5 R 703.5 

SB-2 HA 710.5 5+ <705.5 5+ <705.5 

SB-3 HA 710.5 5+ <705.5 5+ <705.5 

SB-4 HA 711.3 5+ <706.3 5+ <706.3 

SB-5 HA 711.3 6+ <705.3 6+ <705.3 

SB-6 HA 711.3 5+ <706.3 5+ <706.3 

SB-7 HA 711.2 7+ <704.2 7+ <704.2 

SB-8 HA 711.2 5+ <706.2 5+ <706.2 

SB-9 HA 711.2 5+ <706.2 5+ <706.2 

SB-10 HA 711.2 3* 

GP-1 OPT 710.5 10+ <700.5 10+ <700.5 

GP-2 OPT 710.5 10+ <700.5 10+ <700.5 

GP-3 DPT 710.5 10+ <700.5 10+ <700.5 

GP-4 OPT 710.5 10+ <700.5 10+ <700.5 

GP-5 OPT 710.5 10+ <700.5 10+ <700.5 

GP-6 OPT 710.5 10+ <700.5 10+ <700.5 

GP-7 OPT 710.5 10+ <700.5 10+ <700.5 

GP-8 OPT 710.5 10+ <700.5 10+ <700.5 

GP-9 OPT 710.5 10+ <700.5 10+ <700.5 

GP-10 OPT 711.2 10+ <700.5 10+ <700.5 

GP-11 OPT 711.2 8.5 702.7 R 702.7 

GP-12 OPT 711.2 9.0 702.2 R 702.2 

GP-13 OPT 711.2 8.0 703.2 R 703.2 

GP-14 OPT 711.2 8.0 703.2 R 703.2 

GP-15 OPT 711.2 8.0 703.2 R 703.2 

GP-16 DPT 711.2 8.0 703.2 R 703.2 

GP-17 OPT 711.2 8.0 703.2 R 703.2 

GP-18 DPT 711.2 8.0 703.2 R 703.2 

GP-19 OPT 711.3 10+ <701.3 10+ <701.3 

GP-20 OPT 711.3 15+ <696.3 15+ <696.3 

GP-21 OPT 711.3 10+ <701.3 10+ <701.3 
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Table 5 

Bedrock Surface Elevation Summary 

RBTC LOB #1, l eitchfield, Kentucky 

MACTEC Project 6680-04-9537-03 

Estimated 

Ground Estimated Depth Estimated 

Surface Depth To Refusal to Top of Top of Shale 

Boring Drilling Elevation Refusal Elevation Shale Elevation 
10 Type (ft NAVD) (ft BGS) (ft NAVO) (ft BGS) (ft NAVO) 

GP-22 OPT 711.3 10+ <701.3 10+ <701.3 
GP-23 OPT 711.2 8.0 703.2 R 703.2 
GP-24 OPT 711.2 8.5 702.7 R 702.7 
GP-25 OPT 711.2 8.0 703.2 R 703.2 
GP-26 OPT 711.2 10+ <701.2 10+ <701.2 
GP-27 OPT 711.3 20+ <691.3 20+ <691.3 
GP-28 OPT 711.3 20.5 690.8 R 690.8 
GP-29 OPT 711.3 17.5 693.8 R 693.8 
GP-30 OPT 709.1 18.5 690.6 15.0 694.1 
GP-31 OPT 711.3 15+ <696.3 11.5 699.8 
GP-32 OPT 711.2 10+ <701.2 6.5 704.7 
GP-33 OPT 711.2 10+ <701.2 8.0 703.2 
GP-34 OPT 711.3 5.0 706.3 4.0 707.3 
GP-35 OPT 711.2 8.0 703.2 6.0 705.2 
GP-36 OPT 711.3 9.0 702.3 8.0 703.3 
GP-37 OPT 711.3 14.0 697.3 13.8 697.5 
GP-38 OPT 711.3 15+ <696.3 14.0 697.3 
GP-39 OPT 711.3 14.0 697.3 13.7 697.6 
GP-40 OPT 711.2 12.0 699.2 11.5 699.7 
GP-41 OPT 711.2 14.0 697.2 12.0 699.2 
GP-42 OPT 711.2 10+ <701.2 11.0 700.2 
GP-43 OPT 711.2 9.0 702.2 8.0 703.2 
GP-44 OPT 711.2 8.5 702.7 8.0 703.2 
GP-45 OPT 711.2 8.5 702.7 8.2 703.0 
GP-46 OPT 711.3 10+ <701.3 8.0 703.3 
GP-47 OPT 711.3 9.5 701.8 8.0 703.3 
GP-48 OPT 711.2 6.5 704.7 5.5 705.7 
GP-49 OPT 710.4 1* 
GP-50 OPT 711.3 18.5 692.8 R 692.8 
GP-51 OPT 711.3 15+ <696.3 18.5 692.8 
GP-52 OPT 711.3 9.0 702.3 7.5 703.8 
GP-53 OPT 711.3 16.0 695.3 15.0 696.3 
GP-54 OPT 711.3 14.0 697.3 13.5 697.8 
GP-55 OPT 711.0 5.5 705.5 5.0 706.0 
GP-56 OPT 711.0 5.0 706.0 4.0 707.0 
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Table 5 

Bedrock Surface Elevation Summary 
RBTC LOB #1, leitchfield, Kentucky 
MACTEC Project 6680-04-9537-03 

Estimated 

Ground Estimated Depth Estimated 
Surface Depth To Refusal to Top of Top of Shale 

Boring Drilling Elevation Refusal Elevation Shale Elevation 
10 Type (ft NAVD) (ft BGS) (ft NAVD) (ft BGS) (ft NAVD) 

GP-57 OPT 710.5 6.5 704.0 6.0 704.5 
GP-58 OPT 710.5 9.0 701.5 8.0 702.5 
GP-59 OPT 710.0 7.0 703.0 6.5 703.5 
GP-60 OPT 710.0 9.3 700.8 9.0 701.0 
GP-61 OPT 710.0 11.5 698.5 10.5 699.5 
GP-62 OPT 709.5 14.5 695.0 14.0 695.5 
GP-63 OPT 709.1 18.8 690.4 18.0 691.1 
GP-64 OPT 706.5 14.5 692.0 18.5 688.0 
GP-65 OPT 707.0 15.0 692.0 R 692.0 
GP-66 OPT 704.0 15.0 689.0 14.0 690.0 
GP-67 OPT 704.5 13.0 691.5 12.5 692.0 
GP-68 OPT 704.5 14.5 690.0 14.0 690.5 
GP-69 OPT 705.0 16.5 688.5 15.3 689.7 
GP-70 DPT 706.0 15.0 691.0 14.0 692.0 
GP-71 DPT 707.0 17.0 690.0 15.0 692.0 
GP-72 OPT 709.0 15.0 694.0 14.5 694 .5 
GP-73 OPT 710.2 16.0 694.2 15.5 694.7 
GP-74 OPT 710.5 17.0 693.5 16.0 694.5 
GP-75 OPT 710.5 12.0 698.5 11.0 699.5 
GP-76 DPT 710.5 13.0 697.5 12.5 698.0 
GP-77 OPT 710.5 12.5 698.0 11.5 699.0 
GP-78 DPT 710.5 10.0 700.5 8.5 702.0 
GP-79 OPT 704.5 12.0 692.5 10.0 694.5 
GP-80 DPT 711.5 7.0 704.5 6.3 705.2 
GP-81 DPT 703 .0 11.0 692.0 10.4 692.6 
GP-82 OPT 704.5 14.0 690.5 10.5 694.0 
MW-1 HSA 723 .9 17.8 706.1 NL 
MW-2 HSA 711.4 17.8 693.6 NL 
MW-3 HSA 710.5 17.5 693.0 NL 
MW-4 HSA 709.5 14.5 695 .0 NL 
MW-5 HSA 707.2 24.5 682 .7 NL 
MW-6 HSA 704.1 10.0 694.1 NL 
MW-7 HSA 703.3 13.7 689.6 NL 
MW-8 HSA 709.1 20.0 689.1 NL 
MW-9 HSA 711.3 16.8 694.5 NL 
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Table 5 

Bedrock Surface Elevation Summary 

RBTC LOB #1, Leitchfield, Kentucky 

MACTEC Project 6680-04-9537-03 

Estimated 

Ground Estimated 

Surface Depth To Refusal 

Boring Drilling Elevation Refusal Elevation 

ID Type (ft NAVD) {ft BGS) (ft NAVD) 

MW-10 HSA 711.3 9.3 702.0 

MW-11A HSA 711.2 15.0 696.2 

MW-11B HSA 711.3 

MW-12A HSA 711.3 15.5 695.8 

MW-12B HSA 711.3 

MW-13 HSA 705.5 12.8 692.7 

MW-14 HSA 706.5 14.5 692.0 

MW-15 HSA 702.9 9.0 693.9 

MW-16 HSA 707.4 14.0 693.4 

MW-17 HSA 710.3 14.5 695.8 

MW-18 HSA 711.7 7.0 704.7 

MW-19 HSA 710.6 9.0 701.6 

MW-20 HSA 712.0 12.5 699.5 

MW-21 HSA 709.2 13.5 695.7 

Notes: 

HSA = Hollow-stem auger 

HA = hand auger 

OPT = Direct-push technology (Geoprobe® or equivalent) 

* = Shallow refusal is anomalous, probably not representative of bedrock 

R =Top of shale assumed to be at level of OPT refusal 

NL = No lithologic log available 

- = No data available 
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Depth 

to Top of 

Shale 

(ft BGS) 

NL 

11.0 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

Estimated 

Top of Shale 

Elevation 

(ft NAVD) 

700.2 

Prepared by; _AL_o 7..:../ 3....:.0/_oa __ _ 

Che<J<ed bv. _rs_K s_/ 6....:./oa ___ _ 



Field Sample ID 
Depth 

Sample Collection Date 
Units Res. PRG Ind. PRG 

Chlorinated Volatile Organic Compounds 
Tetrachloroethene mg/kg 1.5 3.4 
Trichloroethene mg/kg 0.053 0.11 
1,1-Dichloroethene mg/kg 120 410 
cis-1,2 ·Dichloroethene mg/kg 43 150 
trans-1. 2 -Dichloroet hene mg/kg 69 230 
Vinyl Chloride mg/kg 0.079 0.75 
1, 1, ! -Trichloroethane mg/kg 1,200 1,200 
1,1-Dichloroethane mg/kg 510 1,700 
1,2-Dichloroethane mg/kg 0.28 0.6 
TotoiCVOCs mg/kg 

Other Volatile Organic Compounds 
Acetone mg/kg 1,600 6,000 
Chloroform mg/kg 3.6 12 
2·Butanone (MEK) mg/kg 730 2,700 
Methylene Chloride mg/kg 9.1 21 
1,1,2· Trichloro·1,2,2-trifluoroethane mg/kg 5,600 5,600 
n·Butylbenzene mg/kg 240 240 
sec·Butylbenzene mg/kg 220 220 
Ethylbenzene mg/kg 8.9 20 
lsopropylbenzene mg/kg 160 520 
p-lsopropyltoluene mg/kg - -
Naphthalene mg/kg 56 190 
n-Propylbenzene mg/kg 240 240 
1, 2,3-T richlorobenzene mg/kg ... ... 
1,2,4-Trimethylbenzene mg/kg 52 170 
1,2,3-Trimethylbenzene mg/kg ... ·-
1,3,5-Trimethylbenzene mg/kg 21 70 
Xylenes, Total mg/kg 270 420 

Total Petroleum Hydrocarbon 

TPH • Oil & Grease mg/kg 100 250 

Semlvolatile Organic Compounds 
Di·n·butyl phthalate mg/kg ... --
Bls (2-ethyl hexyl) phthalate mg/kg 35 120 
Di-n-octyl phthalate mg/kg 2,400 25,000 

Metals 
Arsenic mg/kg 0.39 1.6 
Barium mg/kg 5,400 67,000 
Cadmium mg/kg 37 450 
Chromium mg/kg 210 4SO 
Lead mg/kg 400 800 
Mercury mg/kg 23 310 
Selenium mg/kg 390 5,100 
Silver mg/kg 390 5,100 
Nickel mg/kg 1,600 20,000 

SB-1 
2-3 

11/17/04 

<0.010 
< 0.010 
< 0.010 
< 0.010 
<0.010 
<0.010 
<0.010 
< 0.010 
<0.010 

0 

<0.050 
<0.010 
<0.050 
0.017 

... 
<0.010 
<0.010 
<0.010 
<0.010 

-
<0.010 
<0.010 
< 0 .010 
<0.010 

--
<0.010 
<0.010 

< 150 

<0.3 
<0.3 
<0.3 

1.17 
46.2 
<0.1 
11.2 
12.0 

<0.5 
< 0.5 
< 0.1 
5.41 

Table 6 
Summary of Soil Analytical Results, 2004-2008 

RBTC LOB 111, Leitchfield, Kentucky 
MArne Project No. 6680.{)4-9537 

SB-2 SB-3 SB·3 SB-4 
1-2 1-2 4-5 1-2 

11/17/04 11/17/04 11/17/04 11/17/04 

<0.010 <0.010 <0.010 <0.010 
<0.010 < 0.010 0.131 < 0.010 
< 0.010 <0.010 <0.010 < 0.010 
< 0.010 <0.010 0.112 < 0.010 
<0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 
< 0.010 < 0.010 < 0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 

0 0 0.24 0 

<0.050 <0.050 <0.050 <0.050 
<0.010 <0.010 <0.010 <0.010 
<0.050 <0.050 <0.050 <0.050 
0.019 0.014 < 0.010 < 0.010 

- - ... -
<0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 

... - -- .... 
<0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 
< 0.010 < 0.010 <0.010 < 0.010 
<0.010 <0.010 <0.010 <0.010 

- . .. -- -
<0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 

< 150 200 < 150 < 150 

<0.3 <0.3 <0.3 <0.3 
<0.3 <0.3 <0.3 <0.3 
< 0.3 <0.3 < 0.3 <0.3 

7.71 4.77 7.48 6.67 
59.6 76.7 54.3 60.6 
<0.1 < 0.1 < 0.1 <0.1 
20.7 20.7 17.3 21.1 
19.2 20.8 13.3 18.5 
<0.5 <0.5 <0.5 <0.5 
<05 <0.5 <0.5 <0.5 
<0.1 <0.1 <0.1 <0.1 
10.4 18.1 6.11 10.9 

1 of7 

SB-5 SB-6 SB-6 SB-7 SB-7 SB-8 SB-8 
2·3 1-2 4-S 1·2 6-7 1-2 4-5 

ll/18/04 11/18/04 11/18/04 11/18/04 11/18/04 11/18/04 11/18/04 

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
< 0.010 0.023 < 0.010 0.076 < O.QlO 0.030 0.188 
< 0.010 < 0.010 <0.010 0.024 0.039 < 0.010 < 0.010 
< 0.010 < 0.010 <0.010 < 0.010 < 0.010 0.075 0.054 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
< 0.010 < 0.010 < 0.010 < 0.010 0.259 0.018 < 0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 

0 0.023 0 0.10 0.30 0.12 0.24 

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 
< 0 .010 0.012 <0.010 < 0.010 < 0.010 0.016 <0.010 

·- - -· - - ... ... 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 

... . .. - - ... - --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
< 0.010 < 0.010 < 0.010 0.015 <0.010 < 0.010 < 0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 

... - ..... ... - ... ... 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 

< 150 < 150 < 150 950 < 150 < 150 < 150 

<0.3 <0.3 < 0.3 <0.3 <0.3 <0.3 <0.3 
<0.3 < 0.3 < 0.3 <0.3 < 0.3 <0.3 <0.3 
<0.3 <0.3 < 0.3 <0.3 < 0.3 <0.3 <0.3 

5.53 5.32 5.87 6.49 3.76 4.39 1.23 
60.4 57.4 43.9 63.0 79.2 84.3 86.0 
<0.1 <0.1 < 0.1 < 0.1 < 0.1 <0.1 < 0.1 
24.4 322 17.7 16.4 29.7 13.4 24.0 
34.5 18.0 14.4 14.1 12.3 17.1 15.9 
<0.5 < 0.5 < 0.5 <0.5 0.56 <0.5 <0.5 
<0.5 < 0.5 1.58 < 0.5 1.21 <0.5 1.04 
<0.1 0.15 < 0.1 < 0.1 <0.1 < 0.1 <0.1 
10.2 36.8 13.7 11.0 12.9 21.7 33.1 



Field Sample ID 
Depth 

Sample Collection Dote 
Units Res. PRG lnd. PRG 

Chlorinated Volatile Organic Compounds 
Tetrachloroethene mg/kg 1.5 3.4 
Trichloroethene mg/kg 0.053 0.11 
I, l ·Dichloroethene mg/kg 120 410 

cis·!. 2 ·Dichloroethene mg/kg 43 150 
tra ns·1.2·Dichloroethene mg/kg 69 130 
Vinyl Chloride mg/kg 0.079 0.75 

1,1,1· Trichloroethane mg/kg 1, 200 1,200 
U·Dichloroetha ne mg/kg 510 1.700 
1,2·Dichloroethane mg/kg 0.28 0.6 
ToraiCVOCs mg/kg 

Other Volatile Organic Compounds 
Acetone mg/kg 1, 600 6,000 
Chloroform mg/kg 3.6 12 

2·8utanonc (MEK) mg/kg 730 2.700 
Methylene Chloride mg/kg 9.1 21 
1,1, 2· T rithloro·1,2, 2· trifluoroethane mg/kg 5,600 5,600 
n-8utylbenzene mg/kg 240 240 

sec·8utylbenzene mg/kg 220 220 
Ethylbenzene mg/kg 8.9 20 
rsopropylbcnzene mg/kg 160 520 
p·lsopropyltoluene mg/kg -· -· 
Naphtha lene mg/kg 56 190 
n·Propylbenzene mg/kg 240 240 

1,2,3-Trlchlorobcnzcne mg/kg ... ... 
1,2,4·Trlmc thylbenzene mg/kg 52 170 

l,2,3·Trimc thylbcnzcne mg/kg ... ... 
1,3,5-Trimethylbenzene mg/kg 21 70 
Xylenes, Total mg/kg 270 420 

Total Petrol~um Hydrocarbon 
TPH • Oil & Grease mg/kg 100 250 

S~mivolatll~ Organic Compounds 
Oi·n·butyl phthalate mg/kg ..... ·-
Bis (2·ethyl hexyl) phthalate mg/kg 35 120 
Di·n·octyl phthalate mg/kg 2,400 25,000 

Metals 

Arsenic mg/kg 0.39 1.6 
Barium mg/kg 5,400 67,000 
Cadmium mg/kg 37 450 
Chromium mg/kg 210 450 

Lead mg/kg 400 800 
Mercury mg/kg 23 310 

Selenium mg/kg 390 5,100 

Silver mg/kg 390 5, 100 
Nickel mg/kg 1,600 20,000 

58·9 
1·2 

11/18/04 

<0.010 
0.035 

<0.010 
< 0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
0.035 

<0.050 
<0.010 
<0.050 
< 0.010 

-
<0.010 
<0.010 
<0.010 
<0.010 

··-
<0.010 
<0.010 
< 0.010 
<0.010 

·-· 
<0.010 
<0.010 

< 150 

3.4 
38.0 
11.3 

1.99 
117 
< 0.1 
13.6 
17.4 
<0.5 

<0.5 
<0.1 
10.7 

Table 6 
Summary of Soil Analytie<~l Results, 2004·2008 

R8TC l08111, leitchfield, Kentucky 

MACTEC ProJect No. 6680-04-9537 

58·9 SIHO GP·1 GP·1 

4·5 1·2 4·6 8·10 

11/18/04 11/18/04 03/12/07 03/12/07 

<0.010 <0.010 0.018 <0.10 

0.045 < 0.010 0.49 0.52 
<0.010 <0.010 0.027 <0.10 
0.016 <0.010 0.68 <0.10 
<0.010 <0.010 0.0059 <0.10 

<0.010 <0.010 0.021 <0.10 
<0.010 <0.010 <0.0050 <0.10 
<0.010 < 0.010 0.00311 <0.10 
<0.010 <0.010 <0.0050 <0.10 
0.061 0 1.2 0.52 

<0.050 <0.050 <0.25 <5.0 
<0.010 <0.010 0.00261 <0.50 
<0.050 <0.050 <0.050 1.4 
<0.010 < 0.010 <0.025 <0.50 

-· - <0.0050 <0.10 
<0.010 <0.010 <0.0050 <0.10 
<0.010 <0.010 <0.0050 <0.10 
<0.010 <0.010 <0.0050 <0.10 
<0.010 <0.010 <0.0050 <0.10 

... -·· <0.0050 <0.10 
<0.010 <0.010 <0.025 <0.50 
<0.010 <0.010 <0.0050 <0.10 
< 0.010 < 0.010 <0.0050 <0.10 
<0.010 <0.010 <0.0050 <0.10 

-· - <0.0050 <0.10 
<0.010 <0.010 <0.0050 <0.10 
<0.010 <0.010 0.00321 <0.30J3 

< 150 < 150 160 --

<0.3 < 0.3 - ... 
< 0.3 < 0.3 -- ... 
<0.3 < 0.3 ··- ...... 

0.56 1.89 -- ... 

108 27.1 -- ---
<0.1 0. 22 -- --
22.4 2.66 - --
21.9 2.97 - ---
< 0 .5 < 0.5 - --
1.02 <0.5 - -· 
< 0.1 <0.1 - -
35.7 7.85 - ·-

2 of 7 

GP·2 GP·3 GP·4 GP·5 GP·6 GP·7 GP·8 

0·2 0·2 0·2 0·2 ().2 0·2 ().2 

03/12/07 03/12/07 03/12/07 03/12/07 03/12/07 03/12/07 03/12/07 

<0.0050 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

0.0052 <1.0 0.0052 <0.0050 0.00261 0.00231 <0.0050 

<0.0050 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <1.0 <0.0050 <0.0050 0.006 <0.0050 <0.0050 

<0.0050 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 0.00391 

<0.0050 <1 .0 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

0.0052 0 0.0052 0 0.0086 0.0023 0.0039 

0.111 <50 0.111 0.201 0.101 <0.25 0.0921 

<0.025 <5.0 <0.025 0.00271 0.00281 0.00221 0.00251 

<0.050 3.11 <0.050 0.0231 <0.050 <0.050 <0.050 

<0.025 <5.0 <0.025 <0.025 <0.025 <0.025 <0.025 

<0.0050 <1 .0 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <1.0 <0.0050 0.00211 <0.0050 <0.0050 <0.0050 

<0.0050 <1.0 <0.0050 0.00161 <0.0050 <0.0050 0.053 

<0.0050 1.2 <0.0050 <0.0050 <0.0050 <0.0050 0.00171 

<0.0050 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 0.011 

<0.0050 3.8 <0.0050 <0.0050 <0.0050 <0.0050 0.038 

<0.025 30 0.00261 0.00261 <0.025 <O.D25 0.058 

<0.0050 <1.0 <0.0050 <0.0050 <0 .0050 <0.0050 0.016 

<0.0050 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.005 

<0.0050 23 0.00111 <0.0050 <0 .0050 <0.0050 0.078 

<0.0050 11 <0.0050 <0.0050 <0.0050 <0.0050 0.046 

<0.0050 9.6 <0.0050 <0.0050 <0.0050 <0.0050 0.078 

<0.015 11 <0.015 0.00581 <0.015 <0.015 0.0131 

390 1,600 4,500 220 290 uo 190 

·- - ·- ... - ...... -
·- - ·- --· - ..... ..... 

- ·- ·- ·- - - ... 

... - ·- .. .... .._ ... ·-
-· - ... ...... ·- -·· --
... ·- --- -· -·· -· -· 
-· ·- -· - ··- -· ... 
-· - ···- -· - · ... . .. 
- - - -· -· - ... 

·- ··- - - -· -- ... 

·- ... - -- -· - ... 

- .... - - . ...... -- ... 



Field Sample ID GP-9 

Depth ()..2 

Somple Collection Dole 03/12/07 

Units Res. PRG lnd. PRG 

Chlorinated Volatile Organic Compounds 

Tetrachlorocthcne me/kg 1.5 3.4 <0.0050 
Trichloroethene me/kg 0.053 0.11 <0.0050 
1,1-Dichloroethene me/kg 110 410 <0.0050 
cis-1,2-Dichloroethene me/kg 43 150 <0.0050 
trans-1. 2-Dichloroethene me/kg 69 130 <0.0050 
Vinyl Chloride mc/ka 0.079 0.75 <0.0050 
1,1,1-Trichloroethane me/kg 1,100 1,200 <0.0050 
1,1-Dichloroethane me/kg 510 1,700 <0.0050 
1,2-Dichloroethane me/kg 0.18 0.6 <0.0050 
ToroiCVOCs me/kg 0 

Other Volatile Organic Compounds 
Acetone me/kg 1,600 6,000 0.131 
Chloroform me/kg 3.6 11 0.00281 
2-Butanone (M EK) me/kg 730 1.700 0.0231 
Methylene Chloride me/kg 9.1 21 <0.025 

1,1, 2 • T richloro-1, 2, 2 ·I rifluoroetha ne me/kg 5,600 5,600 <0.0050 
n·Butylbenzene me/kg 240 140 <0.0050 
sec·Butylbenzene me/kg 210 120 <0.0050 
Ethyl benzene me/kg 8.9 20 <0.0050 
Isopropyl benzene me/kg 160 520 <0.0050 
p-lsopropyltoluene me/kg -- ... <0.0050 
Naphthalene me/kg 56 190 0.00261 
n-Propylbenzene me/kg 240 240 <0.0050 
1,2,3-Tnchlorobenzene me/kg ·- - <0.0050 
1,2,4·Trimethylbenzene me/kg 52 170 <0.00111 
1,2,3-Trimethylbenzene me/kg - - <0.0050 
1,3.S·Trimethylbenzene me/kg 21 70 <0.0050 
Xylenes, Total me/kg 170 420 0.0028J 

Tou l Petroleum Hydrocarbon 

TPH • 0 11 & Grease me/kg 100 150 220 

Semivolatile Oraanlc Compounds 

Di·n ·butyl phthalate me/kg ... - -
Bis (2·ethyl hexyl) phthalate me/kg 35 120 ... 
Di-n-cetyl phthalate me/kg 2,400 25,000 ... 

M etals 

Arsenic me/kg 0.39 1.6 ... 
Barium me/kg 5,400 67,000 ... 
Cadmium me/kg 37 450 ... 
Chromium me/kg 210 450 ---
Lead me/kg 400 BOO -
Mercury me/kg 23 310 -
Selenium me/kg 390 5,100 -
Silver me/kg 390 5,100 -
Nickel mc/"-8 1,600 20,000 -

Table 6 

Summary of Soil Analytle<~l Results, 2004-2008 

RBTC LOB 111, lei tchfield, Kentucky 

MACTEC Project No. 6680..04-9537 

GP-10 GP-11 GP-1 2 GP-13 
()..2 ()..2 ()..2 ()..2 

03/12/07 03/ 13/07 03/13/07 03/13/07 

<0.0050 <0.0050 <0.0050 <0.0050 
0.00261 0.0057 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 
0.0026 0.0057 0 0 

0.49 <0.25 <0.25 <0.25 
0.00281 <0.025 <0.025 <0.025 
0.0191 <0.050 <0.050 <0.050 

<0.025 <0.025 0.0035 I 0.0031 I 
<0.005 0.0086 0.010 0.010 

<0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.0050 
<0.025 <0.025 <0.025 <0.025 

<0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.0050 
<0.015 <0.015 <0.015 <0.015 

140 -- ... --·-

- - ... ... 

- - --- ... 
. .. -- ... ... 

. .. -- ... ... 
--- ... . .. ... 
... .. . -- ... 
... ... -- ... 
... ... ... --
- ... . ... ... 
- ·- .... ... 
- -- ... --
- -- ... -

3of7 

GP-14 
()..2 

03/13/07 

<0.0050 

<0.0050 

<0.0050 

<0.0050 
<0.0050 

<0.0050 

<0.0050 
<0.0050 

<0.0050 

0 

<0.25 

<0.025 
<0.050 

<0.025 
0.010 

<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 
<0.025 

<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 
<0.015 

-

. .. 

... 
·-

.. . 

. .. 

... 

... 
-· 
--
-
-
-

GP-15 GP-16 GP-17 GP-18 GP-19 GP-23 
0-2 0-2 0-2 ()..2 3·5 7-8 

03/13/07 03/13/07 03/13/07 03/13/07 05/13/08 05/13/08 

<0.0050 <0.0050 <0.0050 <0.0050 0.00261 <0.0050 
<0.0050 <0.0050 <0.0050 0.0080 0.61 0.033 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 0.064 0.0066 0.19 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0,0050 <0.0050 

0 0 0.064 0.015 0.80 0.033 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 
<0.025 <0.025 <0.025 <O.D25 <0.025 <0.025 
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 

0.0031 I <0.025 <0.025 0.00331 <0.025 <0.025 
0.011 0.011 0 .010 0 .0099 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.025 <0.025 <0.025 <0.025 <0.025 <0.025 
<0.0050 <0.0050 <0.0050 <0 .0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.015 <0.015 <0.015 <0.015 <0.015 <0.015 

- ... -· -- - -

- -- --- -· ... -
- ·- ... ... . .. . .. 
-- - - ... . .. . .. 

- ·- ... . ... ... -
... - ... ·- ... ·-
-· - - ... ... . .. 
-· - -- ... . .. ·-
... ... - ... . .. ... 
-· ... - ... . ... . .. 
- ... - ... ... . .. 
- -- - ... -- -
- - - .... -- ·-



Field Sample ID GP-26 

Depth 7.5-10 

Sample Collection Date 05/13/08 

Unit s Res. PRG lnd.PRG 
Chlorinated Volatile Organic Compounds 

Tetrachloroethenc msfkg 1.5 3.4 0.461 

Tr ichloroethene msfkg 0.053 0.11 110 
1,1-0ichloroethene msfkg 120 410 <1.0 
cis-1,2-0ichloroethene msfkg 43 150 <1.0 
trans-1,2-Dichlorocthcnc msfkg 69 230 <1.0 
Vinyl Chloride msfkg 0.079 0.7S <1.0 
1,1,1· Trichloroethane msfkg 1,200 1,200 <1.0 
1,1-0ichloroethane msfkg S10 1,700 <1.0 
1,2-0ichloroethane msfkg 0.28 0.6 <1.0 
To!ai CVOCs msfkg JJO 

Other Volatile Orsanlc Compounds 
Acetone msfkg 1,600 6,000 <50 
Chloroform msfkg 3.6 12 <5.0 
2·Butanone (MEK) msfkg 730 2,700 <10 
Methylene Chloride ms/kg 9.1 21 <5.0 
1,1,2·Trichloro·1,2,2·trifluoroethane msfkg 5,600 5,600 <1.0 
n-Butylbenzene mg/kg 240 240 <1.0 
sec·Butylbenzene msfkg 220 220 <1.0 
Ethylbenzene msfkg 8.9 20 <1.0 
lsopropylbenzene msfkg 160 520 <1.0 
p-lsopropyltoluene msfkg •... . .. <1.0 
Naphthalene msfkg 56 190 <5.0 
n-Propylbenzene mgjkg 240 240 <1.0 
1,2,3-Trichlorobenzene mgjkg ·- ... <1.0 
1,2,4-Trimethylbenzcnc msfkg 52 170 <1.0 
1,2,3-Trimethylbenzene msfkg ... . ... <1.0 
1,3,5-Trlmethylbenzene msfkg 21 70 <1.0 
Xylenes, Total mgjkg 270 420 <3.0 

Total Petroleum Hydrocarbon 

TPH • Oil & Grease msfkg 100 250 -
Semivolatlle Organic Compounds 

Ol ·n·butyl phthalate mgjkg - ·- --
Bls (2-ethyl hexyl) phthalate msfkg 35 120 ... 

Di·n·octyl phthalate mgjkg 2,400 25,000 --

Metals 

Arsenic msfkg 0.39 1.6 -
Barium msfkg 5,400 67,000 ·-
Cadmium msfkg 37 450 ... 
Chromium msfkg 210 450 ... 
Lead msfkg 400 800 -· 
Mercury msfkg 23 310 ... 
Selenium msfkg 390 5,100 ... 
Silver mgjkg 390 5,100 ·-· 
Nickel msfkg 1,600 20,000 ... 

Table 6 

Summary of Soil Analytical Results, 2004-2008 

RBTC LOB 111, Leitchfield, Kentucky 

M ACTEC Projec1 No. 6680-04·9537 

GP-27 GP-28 GP-29 GP-31 

12.5-15 5-7.5 5-7.5 10-12.5 

05/13/08 05/14/08 05/14/08 05/14/08 

<0.0050 <0.050 <0.0050 <0.0050 

0.14 2.2 0.072 0.13 

<0.0050 <0.050 <0.0050 <0.0050 

0.32 0.60 0.0038 1 0.33 

<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.050 <0.0050 0.015 

<0.0050 <0.050 <0.0050 <0.0050 
<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.050 <0.0050 <0.0050 
0.46 1.8 0.076 0.48 

<0.25 <2.5 <0.25 <0.25 

<0.025 <0.25 <0.025 <0.025 

<0.050 1.2 <0.050 <0.050 
<0.025 <0.25 <0.025 <0.025 

<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.0 50 <0.0050 <0.0050 

<0.025 <0.25 <0 .025 <0.025 

<0.0050 <0.050 <0.0050 <0.0050 
<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.050 <0.0050 <0.0050 
<0.0050 <0.050 <0.0050 <0.0050 

<0.0050 <0.050 <0.0050 <0.0050 

<0.015 <0.15 <0.015 <0.015 

- - <100 -

- - <0.027 -
-· - <0.060 -
- - <0.036 ·-

... ... ·- --
·- ... -- -
. .. .... -· --
. .... ... -· --
... ... - · ·-
. .. -· - --
. .. ... ·- -· 
... ·- . .. -· 
. .. ... . .. . .. 
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I 

GP-32 GP-33 GP-35 GP-35 GP-36 GP-37 

5-7.5 7.5-10 2-3 7-8 5-7 10-12 

05/14/08 05/14/08 05/14/08 05/14/08 05/14/08 05/ 14/08 

-- <0.0050 -- <0.0050 .. 0.0095 

- 0.0054 - 0.00191 - 2.5 
.. <0.0050 - <0.0050 - 0 .0076 

-- <0.0050 - <0.0050 -- 0.60 

-- <0.0050 -- <0.0050 -- <0.0050 
.. <0.0050 - <0.0050 -- 0.026 
.. <0.0050 - <0.0050 -- <0.0050 
.. <0.0050 -- <0.0050 - 0.0076 

- <0.0050 - <0.0050 - <0.0050 

-- 0.0054 -- 0.0019 - 3.1 

-- <0.25 - <0.25 - <0.25 

-- <0.025 -- <0.025 -- <0.025 
.. <0.050 - <0.050 - <0.050 

- <0.025 .. <0.025 - <0.025 
.. <0.0050 - <0.0050 - <0.0050 

- <0.0050 .. <0.0050 - <0.0050 

- <0.0050 - <0.0050 - <0.0050 
.. <0.0050 - <0.0050 .. <0.0050 

- <0.0050 - <0.0050 - <0.0050 

- <0.0050 .. <0.0050 .. <0.0050 
.. <0.025 - <0.025 - <0.025 
.. <0.0050 - <0.0050 .. <0.0050 

- <0.0050 .. <0 .0050 - <0.0050 
.. <0.0050 - <0.0050 .. <0.0050 

- <0.0050 .. <0.0050 . . <0.0050 
.. <0.0050 - <0.0050 .. <0.0050 

-- <0.015 .. <0.015 .. <0.015 

<100 .. <100 - 14tl -

-- ·-- ·- ... ·- -
·- ·-- - ... - --
.... - - -- - --

I 

- - --· --· - · -- ---
- -- --- - ·- -
- ·- --- - ·- - · 
·- -- -- .... ....... - · 
- ... ... - - · -
- ... ... ... ... ·-
·- -- ... . .. . .. ·-
-- - -- ... . .. ... 
... -· -- ... . .. ... 



Field Sample 10 GP·39 
Depth 12·14 

Sample Collection Dote 05/15/08 
Units Res. PRG lnd.PRG 

Chlorinated Volatile Organic Compounds 
Tetrachloroethene mg!kg 1.5 3.4 0.0052 
Trichloroethene mRfkg 0.053 0.11 0.54 
1,1-Dichloroethene mg/kg 120 410 <0.0050 
cis-1,2-Dichloroethene mRfkg 43 150 0.087 
trans-1.2-Dichloroethene mRfkg 69 230 <0.0050 
Vinyl Chloride mRfkg 0.079 0.75 <0.0050 
1.1,1·Trichloroethane mRfkg 1,200 1,200 <0.0050 
1,1-Dichloroethane mRfkg 510 1,700 <0.0050 
1,2-0ichloroethane mRfkg 0.28 0.6 <0.0050 
TotoiCVOCs mRfkg 0.63 

Other Volatile Organic Compounds 
Acetone mRfkg 2,600 6,000 <0.25 
Chloroform mRfkg 3.6 11 <0.025 
2-8utanone (MEK) mRfkg 730 2.700 <0.050 
Methylene Chloride mg/kg 9.1 21 <0.025 
1.1. 2 • T richloro-1,2,2 -trill uoroethane mRfkg 5,600 5,600 <0.0050 
n·8utylbenzene mRfkg 240 240 <0.0050 83 
sec-8utylbenzene mRfkg 220 220 <0.0050 83 
Ethylbenzene mRfkg 8.9 20 <0.0050 
lsopropylbenzene mRfkg 160 520 <0.0050 
p-lsopropyholuene mRfkg ·- - <0.0050 
Naphthalene mRfkg 56 190 <0.025 
n·Propylbenzene mg/kg 240 240 <0.0050 
1,2,3-Trichlorobenzene mg/kg ... . .. <0.0050 
1.2,4· Trimethylbenzene mg/kg 52 170 <0.0050 83 
1,2,3-Trimethytbenzene mg/kg ... ... <0.0050 
1,3,5·Trimethylbenzene mg/kg 11 70 <0.0050 
Xylenes, Total mg/kg 170 420 <0.015 

Total Petroleum Hydrocarbon 

TPH • Oil & Grease mg/kg 100 250 .. 

Semlvolatlle Organic Compounds 
Oi·n·butyl phthalate mRfkg ... -· -
Bis (2·ethyl hexyll phthalate mRfkg 35 120 -
Di·n·octyl phthalate mRfkg 2,400 15,000 -

Metals 
Arsenic mRfkg 0.39 1.6 ·-
Barium mg/kg 5,400 67,000 ... 
Cadmium m8fkg 37 450 -
Chromium m8fkg 110 450 -
Lead mg/kg 400 BOO ... 
Mercury mg/kg 13 310 .... 
Selenium mg/kg 390 5,100 ... 
Silver mg/kg 390 5,100 ... 
Nickel mg/kg 1.600 10,000 ... 

Table 6 

Summary of Soli Analy11cal Results, 2004-2008 
ROTC lOB IH, leitchfield, Kentucky 

M ACTEC Project No. 6680-04-9537 

GP-40 GP-42 GP-44 
lO.U 7.5·10 3·5 

05/15/08 05/15/08 05/15/08 

0.0022 J <0.0050 -
0.027 <0.0050 -

<0.0050 <0.0050 .. 
0.0037 J <0.0050 .. 

<0.0050 <0.0050 .. 
<0.0050 <0.0050 -
<0.0050 <0.0050 .. 
<0.0050 <0.0050 .. 
<0.0050 <0.0050 -
0.033 0 .. 

0.087 J <0.25 .. 

I 
<0.025 <0.025 .. 
<0.050 <0.050 .. 

I 
<0.025 <0.025 .. 

<0.0050 <0.0050 .. 
<0 .0050 83 <0.0050 83 .. 

<0.0050 <0.0050 83 .. 
0.0013 J <0.0050 .. 
<0.0050 <0.0050 .. 
<0.0050 <0.0050 .. 

<0.025 <0.025 -
<0.0050 <0.0050 .. 
<0.0050 <0.0050 .. 

<0.0050 83 <0.0050 83 .. 
<0.0050 <0.0050 .. 
<0.0050 <0.0050 .. 
<0.015 <0.015 .. 

; 

I .. <100 200 

... . ... ·-

... ... ... 
- ... ... 

... ... ... 
·- ... ... 
- ... ... 
- ... ... 
. .. . .. -· 

I - ... -
- - -· 
... - -
... ·- -· 

Sof7 

GP-44 
7.5-10 

05/15/08 

<0.050 
0.23 

<0.050 

0.076 

<0.050 

<0.050 
<0.050 

<0.050 

<0.050 
0.31 

<2.5 
<0.25 

<0.50 
<0.25 

<0.050 
<0.0050 83 

<0.0050 83 
<0.050 

<0.050 
0.044 J 

0.32 
<0.050 

<0.050 
0.338 

0.16 
0.064 

0.039J 

-

-· 
. .. 
. .. 

... 

. .. 

... 

. .. 
·-
·-
-
-
-

GP-45 GP-47 GP-48 GP·50 GP·S1 GP-52 
7-8.5 7·9.5 5-6.5 5·10 5·7.5 5·7 

05/15/08 05/16/08 05/16/08 05/16/08 05/16/08 05/19/08 

<0.0050 <0.0050 <0.0050 <0.0050 - .. 
<0.0050 <0.0050 <0.0050 0.0029 J - .. 
<0.0050 <0.0050 <0.0050 <0.0050 - .. 

<0,0050 <0.0050 <0.0050 0.014 .. .. 

<0.0050 <0.0050 <0.0050 <0.0050 - .. 
<0.0050 <0.0050 <0.0050 <0.0050 - .. 
<0.0050 <0.0050 <0.0050 <0.0050 .. .. 

<0.0050 <0.0050 <0.0050 <0.0050 - .. 
<0.0050 <0.0050 <0.0050 <0.0050 .. .. 

0 0 0 0.017 

<0.25 <0.25 <0.25 <0.25 .. .. 
<0.025 <0.025 <0.025 <0.025 .. .. 
<0.050 <0.050 <0.050 <0.050 .. 

<0.025 <0.025 <0.025 <0.025 .. .. 
<0.0050 <0.0050 <0.0050 <0.0050 .. .. 
<0.0050 <0.0050 <0.0050 <0.0050 83 - .. 
<0.0050 <0.0050 <0.0050 <0.0050 83 .. .. 

<0.0050 <0.0050 <0.0050 <0.0050 - .. 
<0.0050 <0.0050 <0.0050 <0.0050 .. .. 

<0.0050 <0.0050 <0.0050 <0.0050 - .. 
<0.025 <0.025 <0.025 <0.025 .. .. 

<0.0050 <0.0050 <0.0050 <0.0050 - .. 
<0.0050 <0.0050 <0.0050 <0 0050 .. .. 

<0.0050 <0.0050 <0.0050 <0.0050 83 - .. 
<0.0050 <0.0050 <0.0050 <0.0050 .. .. 

<0.0050 <0.0050 <0.0050 <0.0050 - .. 
<0.015 <0.015 <0.015 <0.015 - .. 

- .. .. - 380 130 

-· - ... - ... ... 
- - .... ... - ... 
. .. - - ... - ... 

·- -· ... . .. ... .. . 
. ... -· -··· ... ... ... 
... -· ... . .. . .... . .. 
·- - ... ... ... . ... 
... ... ... ... ... ·-.... ... .. . ... ·- ·-
... ... . .. - ·- ·-
·- ... ... - ... ·-
·- . .. ... - - ·-



Field Sample ID GP-53 

Depth 5-7.5 

Sample Collection Date 05/16/08 
Units Res. PRG Ind. PRG 

Chlorinated Volatile Organic Compounds 
Tetrachloroethene mgjkg 1.5 3.4 .. 
Trichloroethene mgjkg 0.053 0.11 .. 

1, 1·Dichloroethene mgjkg 120 410 .. 

cis-1,2 -Dichloroethen e mgjkg 43 150 .. 
t ra ns-1,2. Die hloroet hene mgjkg 69 230 .. 
Vinyl Chloride mgjkg 0.079 0.75 .. 

1,1,1-Trlchloroethane mgjkg 1,200 1,200 .. 
1, 1-Dichloroethane mgjkg 510 1,700 .. 
1,2 -Dichloroethane mgjkg 0.28 0.6 -
Tota/CVOCs mg/kg 

Other Volatile Organic Compounds 

Acetone mgjkg 1,600 6,000 .. 

Chloroform mgjkg 3.6 12 .. 
2-Butanone (MEK) mgjkg 730 2,700 .. 

Methylene Chloride mg/kg 9.1 21 .. 
1,1, 2· T richloro-1,2, 2 ·t ri fluoroet hane mg/kg S,600 5,600 .. 

n-Butylbenzene mg/kg 240 240 .. 
sec-Butyl benzene mg/kg 220 220 -
Ethylbenzene mg/kg 8.9 20 .. 
Isopropyl benzene mgjkg 160 520 -
p· lsopropyltoluene mg/kg ... ... .. 
Naphthalene mg/kg 56 190 -
n-Propylbenzene mg/kg 240 240 .. 
1,2,3-Trichlorobcnzcne mg/kg - ... .. 

1,2,4-Trimethylbenzene mg/kg 52 170 -
1,2,3-Trimethylbenzene mg/kg ·- ... .. 

1,3,5-Trimethylbenzene mg/kg 21 70 -
Xylenes, Total mg/kg 270 420 .. 

Total Petroleum Hydrocarbon 

TPH • 011 & Grease mgjkg 100 250 330 

5emlvolatlle Organic Compounds 

DI-n-butyl phthalate mg/kg ... - --
Bis 12-ethyl hexyl) phthalate mg/kg 35 120 --
Di-n-octyl phthalate mgjkg 2,400 25,000 ·-

Metals 

Arsenic mg/kg 0.39 1.6 -· 
Barium mgjkg 5,400 67,000 -
Cadmium mg/kg 37 450 .... 
Chromium mgjkg 210 450 ... 
lead mg/kg 400 800 ... 

Mercury mg/kg 23 310 ... 
Selenium mg/kg 390 5,100 -· 
Silver mgjkg 390 5,100 .... 
Nickel _r11g/_l<g __ ),600 20,000 .... 

Table 6 

Summary of Soil Analytical Results, 2004·2008 

RBTC lOB U , leitchfield, Kentucky 

MACTEC Project No. 6680·04-9537 

GP-53 GP-54 GP-56 

7.5·10 5-7.5 2.5·5 

05/16/08 05/16/08 05/19/08 

0.0031 J <0.0050 <0.0050 

0.91 0.042 <0.0050 

<0.0050 <0.0050 <0.0050 
0.42 0.0098 <0.0050 

<0.0050 <0.0050 <0.0050 

0.00151 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 
1.3 0.052 0 

<0.25 <0.25 <0.25 
<0.025 <0.025 <0.025 

<0.050 <0.050 <0.050 
<0.025 <0.025 0.0062 J 

<0.0050 <0.0050 <0.0050 

<0.0050 83 <0.0050 83 <0.0050 

<0.0050 83 <0.0050 83 <0.0050 
<0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 

0.0047 J <0.025 <0.025 

<0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 

<0.0050 83 <0.0050 83 <0.0050 
<0.0050 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 
0.00291 <0.015 <0.015 

.. .. -

- ·- ·-
·- ·- --
-- - ... 

·- ... -· 
... ·- -
... ... ... 
... ... ... 
... . .. ... 
... - · ... 
....... ... .. . 
·-·· ... . .. 
... ... ... 
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GP-59 

2.5·5 

05/19/08 

<0.0050 

<0.0050 

<0.005D 
<0.0050 

<0.0050 

<0.0050 
<0.0050 

<0.0050 

<0.0050 
0 

<0.25 
<0.025 

<0.050 
0.0051 

<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.025 
<0.0050 

<0.0050 
<0.0050 

<0.0050 

<0.0050 
<0 .015 

.. 

-· 
-· 
... 

·-
·-
... 

... 
-· 
--
·-
·-
. .. 

GP-64 GP-73 GP-74 GP-76 

2.5·5 2.5·5 2.5·5 2.5·5 

05/20/08 05/20/08 05/20/08 05/20/08 

<0.0050 <0.0050 <0.0050 -
<0.0050 <0.0050 <0.0050 -
<0.0050 <0.0050 <0.0050 .. 
<0.0050 0.12 0.015 .. 
<0.0050 <0.0050 <0.0050 -
<0.0050 <0.0050 <0.0050 -
<0.0050 <0.0050 <0.0050 .. 
<0.0050 <0.0050 <0.0050 -
<0.0050 <0.0050 <0.0050 .. 

0 0.12 0.015 

0.38 0.13J O.lJ .. 
<0.025 <0.025 <0.025 .. 

<0.0050 <0.0050 <0.0050 .. 

<0.025 <0.025 <0.025 .. 
<0.0050 <0.0050 <0.0050 .. 

<0.0050 <0.0050 <0.0050 .. 
<0 .0050 <0.0050 <0.0050 -
<0.0050 <0.0050 <0.0050 .. 
<0.0050 <0.0050 <0.0050 -
<0.0050 <0.0050 <0.0050 .. 
<0.025 <0.025 <0.025 -

<0.0050 <0.0050 <0.0050 .. 
<0.0050 <0.0050 <0.0050 .. 
0.0010 <0.0050 <0.0050 .. 

<0.0050 <0.0050 <0.0050 .. 
<0.0050 <0.0050 <0.0050 .. 

<0.015 <0.015 <0.015 .. 

- .. .. 120 

-· -· .... ·-
....... - ... ·-
... - - ·-

-- ... ... ... 
... ... ... ... 
-· ... -- ... 
-· ... ... .. . 
-· ... .. . ... 
-· ...... ·- ... 
- - -· -· ... 
... ... ... ... 
- -·-- -· -· 



Notes: 

mg/kg Ml111grams per kilogram 
Sample depth In feet below ground surface 

Not analyzed, not established, or not available 
PRG USEPA Region 9 Preliminary Remediation Goal for soil 

Res. = residential, Ind. = industrial 
Levels shown for TPH are risk-based guidance from KDEP 7097( 

Detected values are indicated in bold 
Values that exceed Residential PRGs are shaded. 

"Toto/ CVOCs • is calculated as the sum of the CVOC values, non-detects arc counted as zero 
Laboratory Qualifiers: 

Table 6 
Summary of Soli Analytical Results, 2004·2008 

RBTC LOB lll, Leitchfield, Kentucky 
MACTEC Project No. 6680-()4.9537 

83 (ESC}· The indicated compound was found in the associated method blank, but all reponed samples were non-detect. 
(EPA}· Estimated value below the lowest calobrahon point. Confidence correlates woth concentrat ion. 

J3 The associated batch QC was outside the established quality control range for precision. 
J4 The associated batch QC was outside the established quality control range for accuracy. 
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Units 

Chlorinated Volatile Organic Compounds 
Tetrachloroethene mg/L 
Trichloroethene mg/l 
1, 1-Dichloroethene mg/l 
cis-1,2 -Oichloroethene mg/L 
trans-1, 2 • Dichloroet hene mg/L 
Vinyl Chloride mg/l 
1,1,1· Trichloroethane mg/l 
1,1,2· Trichloroethane mg/l 
1,1-Dichloroethane mg/l 
1,2-Dich loroethane mg/L 
Carbon Tetrach loride mg/l 
Tota/CVOCs mg/L 

Other Volatile Organic Compounds 
Acetone mg/l 
Chloroform mg/l 
2-8utanone (MEK) mg/l 
Methylene Chloride mg/l 
4-Methyl-2-pentanone (MIBK) mg/l 
Benzene mg/l 
n -Butylbenzenc mg/l 
Ethylbenzene mg/l 
lsopropylbenzene mg/l 
Naphthalene mg/l 
Toluene mg/l 
1,2,4-Trimethylbenzene mg/l 
1,2,3-Trimethylbenzene mg/l 
1,3,5-Trimethylbenzene mg/l 
Xylenes, Total mg/l 

Total Petroleum Hydrocarbon 
TPH · Oil & Grease mg/l 

Metals 
Arsenic mg/L 
Barium mg/l 
Cadmium mg/l 
Chromium mg/L 

Lead mg/l 
Mercury mg/l 
Nickel mg/l 

Selenium mg/L 

Table 7 

Summary of Water Analytical Results, 2004-2008- Surface Water, Seeps, and Temporary Wells 

RBTC LOB #1, leitchfield, Kentucky 

MACTEC Project No. 6680-04-9537 

Field Sample ID SW-1 SW-2 HF-1 TW-1 TW-2 TW-3 TW-4 

Sample Collection Date 11/23/04 11/23/04 11/18/04 11/23/04 11/23/04 11/23/04 11/23/04 

PRG MCL 

0.00066 0.0050 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.000028 0.0050 <0.005 <0.005 <0.005 0.449 <0.005 <0.005 <0.005 

0.34 0.0070 <0.005 <0.005 <0.005 0.062 <0.005 <0.005 <0.005 

0.061 0.070 <0.005 <0.005 2.15 0 .400 <0.005 0.010 0.036 

0.12 0.10 <0.005 <0.005 0 .023 <0.005 <0.005 <0.005 <0.005 

0.00002 0.0020 <0.005 <0.005 3.4 0.160 <0.005 <0.005 <0.005 

3.2 0.20 <0.005 <0.005 <0.005 <0 .005 <0.005 <0.005 <0.005 

0.0050 0.00020 <0.005 <0.005 <0.005 <0 .005 <0.005 <0.005 <0.005 

0.81 .. <0.005 <0.005 0.008 0.044 <0.005 <0.005 <0.005 

0.00012 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.00017 0.0050 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0 .020 

0 0 5.6 1.1 0 0.010 0.036 

0.61 .. <0.0 25 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

0.0062 - <0.005 <0.005 <0 .005 <0.005 <0.005 <0.005 <0.005 

1.9 .. <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

0.0043 0.0050 <0.005 <0 .005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.16 .. <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

0.00034 0.0050 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.24 .. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.0029 0.70 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.66 .. - ... -· - ... ... --
0.0062 .. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.72 1.0 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.012 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

-- .. - ... -· -· --- ... ·-

0.012 .. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.21 10 <0.015 <0 .015 <0.015 <0.015 <0.015 <0.015 <0.015 

-· ·- <5 <5 8.0 <5 <5 <5 <5 

0.000045 0.010 <0.02 <0.02 <0.02 0.030 <0.02 <0.02 <0.02 

2.6 2.0 0 .13 0.12 0.60 3.0 0.09 0.23 0.030 

0.018 0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

0.11 0.10 <0.01 <0.01 0 .01 0.25 <0.01 <0.01 <0.01 

.. 0.015 <0.01 <0.01 <0.01 0.17 <0.01 <0.01 <0.01 

0.011 0.002 <0.0002 <0.0002 <0.0002 0.00066 <0.0002 <0.0002 <0.0002 

0.73 -· <0.01 <0.01 0.09 0.63 0.01 0.02 <0.01 

0.18 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
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SEEP GP-19 GP-20 

04/18/07 05/16/08 05/16/08 

<0.0010 <0.025 0.0022 
<0.0010 17 1.1 

<0.0010 0.15 0.013 

0.029 12 0 .85 
<0.0010 0.053 0.018 

<0.0010 0.94 0.029 

<0.0010 <0.025 <0.0010 

<0.0010 <0.025 <0.0010 

<0.0010 0.079 0.0062 

<0.0010 <0.025 0.00053 J 

<0.0010 <0.025 <0.0010 
0.029 30 2.02 

0.029 <1.3 0.023J 
<0.0050 O.OllJ 0.00057 J 

<0.010 <0.25 0.0065 J 

<0.0050 <0.13 0.00035 J 

<0.010 <0.010 <0.010 
<0.0010 <0.025 <0.0010 

<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <0.0010 
<0.0050 <0.13 <0.0050 
<0.0050 <0 .13 0.000681 

<0.0010 <0.025 <0.0010 
<0.0010 <0.025 <0.0010 
<0.0010 <0.025 <0.0010 
<0.0030 <0.0030 <0.0030 

-- -- ... 

-- ... ... 
·- ... ... 
~··· -· ... 

·- ... ... 
... -- ... 

... -- ... 

·- -- ... 

... -· ... 



Chlorinated Volatile Organic Compounds 

Table 7 
Summary of Water Analytical Results, 2004-2008 - Surface Water, Seeps, and Temporary Wells 

RBTC LOB #1, Leitchfield, Kentucky 

MACTEC Project No. 6680-04-9537 

Field Sample ID GP-2.2 GP-24 GP-26 GP-27 GP-28 GP-29 GP-33 GP-34 GP-39 GP-40 
Sample Callec:tian Date 05/19/08 05/15/08 05/15/08 05/15/08 05/16/08 05/15/08 05/16/08 05/16/08 05/16/08 05/15/08 

Units PRG MCL 

Tetrachloroethene me/L 0.00066 0.0050 <0.0010 <0.0010 <0.50 <1.0 <0.50 0.027 <0.10 <0.0010 <0.050 <0.050 
Trichloroethene mg/L 0.000028 0.0050 0.13 O.OOn 400 38 33 1.1 SO 0.00066 J 36 27 
1.1-Dichloroethene me/L 0.34 0.0070 0.054 0.021 <0.50 1.8 <0.50 0.010 0 .10 <0.0010 0 .21 <0.050 
cis-1,2·Dichloroethene me/l 0.061 0.070 0.47 0.015 21 100 14 0.075 43 <0.0010 8 .7 3.6 
trans-1,2-Dichloroethene me/l 0.12 0.10 0.052 0.00041 J <0.50 0.31 J <0.50 <0.010 0.19 <0.0010 0.058 0.037 J 
Vinyl Chloride me/l 0.00002 0.0020 0.013 0.00064 J 0.48 J 2.2 1.6 <0.010 <0.10 <0.0010 0.24 0.023 J 
1,1,1-Trichloroethane me/L 3.2 0.20 <0.0010 <0.0010 <0.50 0.36 J <0.50 <0.010 <0.10 <0.0010 <0.050 <0.050 
1,1,2-Trichloroethane me/L 0.0050 0.00020 <0.0010 <0.0010 <0.50 <1.0 <0.50 <0.010 <0.10 <0.0010 <0.050 <0.050 
1,1-Dichloroethane me/l 0.81 - 0.015 0.0095 <0.50 1.6 <0.50 0.0036 J <0.10 <0.0010 0.055 <0.050 
1,2-0ichloroethane me/l 0.00012 0.005 0.00097 J 0.00043 J <0.50 <1.0 <0.50 <0.010 <0.10 <0.0010 <0.050 <0.050 
Carbon Tetrachloride me/l 0.00017 0.0050 <0.0010 <0.0010 <0.50 <1.0 <0.50 <0.010 <0.10 <0.0010 <0.050 <0.050 
Total CVOCs me/l 0.73 O.OSS 421 144 49 1.2 93 0.00066 45 31 

Other Volatile Organic Compounds 
Acetone me/l 0.61 -- 0.018 J 0 .041 J <25 <50 <25 <0.50 <5.0 0.012 <2.5 <2.5 
Chloroform mg/l 0.0062 -· <0.0050 <0.0050 0.2.2 J 0.33 J <2.5 <0.050 0.034 J <0.0050 0.021 J 0.018 J 
2-Butanone (MEK) me/l 1.9 -· 0 .0048 J 0.0062 J <5.0 <10 <5.0 <0.10 <1.0 <0.010 <0.50 <0.50 
Methylene Chloride me/l 0.0043 0.0050 0.0008 J <0.0050 <2.5 0.37 J <2.5 0.0034 J <0.50 <0.0050 0.015 J <0.25 
4-Methyl-2-pentanone (M IBK) me/L 0.16 -- <0.010 <0.010 <0.010 <0.10 <0.50 <0.10 <0.20 <0.10 <0.25 <0.010 
Benzene me/L 0.00034 0.0050 <0.0010 <0.0010 <0.50 <1.0 <0.50 <0.010 <0.10 <0.0010 <0.050 <0.050 
n-Butylbenzene me/l 0.24 -- <0.0010 <0.0010 <0.0010 <0.010 <0.050 <0.010 <0.020 <0.010 <0.025 <0.0010 
Ethylbenzene me/l 0.0029 0.70 <0.0010 <0.0010 <0.0010 <0.010 <0.050 <0.010 <0.020 0.017 <0.025 <0.0010 
lsopropylbenzene me/L 0.66 -- <0.0010 <0.0010 <0.0010 <0.010 <0.050 <0.010 <0.020 0.0046 J <0.025 <0.0010 
Naphthalene me/L 0.0062 -- 0.00043 J <0.0050 <2.5 <5.0 <2.5 <0.050 <0.50 <0.0050 <0.25 <0.25 
Toluene me/L 0.72 1.0 <0.0050 <0.0050 <2.5 <5.0 <2.5 <0.050 <0.50 <0.0050 <0.25 <0.25 
1,2,4-Trimethylbenzene me/l 0.012 -- <0.0010 <0.0010 <0.50 <1.0 <0.50 <0.010 <0.10 <0.0010 <0.050 <0.050 
1,2,3-Trimethylbenzene me/l - - <0.0010 <0.0010 <0.50 <1.0 <0.50 <0.010 <0.10 <0.0010 <0.050 <0.050 
1,3,5-Trimethylbenzene me/L 0.012 - <0.0010 <0.0010 <0.50 <1.0 <0.50 <0.010 <0.10 <0.0010 <0.050 <0.050 
Xylenes, Total me/l 0.2 J 10 <0.0030 <0.0030 <0.0030 <0.030 <0.15 <0.030 <0.060 0.33 <0.075 <0.0030 

Total Petroleum Hydrocarbon 
TPH - Oil &Grease me/l --- - - - - --- -- - - -- - -

Metals 
Arsenic me/l 0.00004S 0.010 ••• -- -- - ·•• -- - --- --- --
Barium me/L 2.6 2.0 - -- -- --- --- - -- --- - --
Cadmium me/l 0.018 0.005 -

1 
--- --- -- - --- -- ••• ••• • •• 

Chromium me/l O.ll 0.10 --- -- -- ••• --- -- -- -- --- -
lead me/l -· 0.015 - -- -- --- --- --- -- --- --· ... 
Mercury me/l 0.011 0.002 -- l ··· ··- ·- - ... -- ··· ··· ·--
Nickel me/l 0.73 --- -- -- - --- --- -- - -- --- -
Selenium ____ _<TlS./l 0.18 0.05 -- -- --- --------=--- - =---- -·· --- ---
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Un its 
Chlorinated Volatile Organic Compounds 

Tetrachloroethene mg/L 
Trichloroethene mg/L 
1,1-Dichloroethene mg/L 
cis-1,2·Dichloroethene mg/L 
trans-1,2-Dichlorocthcnc mg/L 
Vinyl Chloride mg/L 
1,1,1· Trichloroethane mg/l 
1,1,2-Trichloroethane mg/l 
1,1-Dichloroethane mg/l 
1,2-Dichloroet hane mg/L 
Carbon Tetrachloride mg/L 
Toto/CVOCs mg/L 

Other Volatile Organic Compounds 
Acetone mg/l 
Chloro form mg/l 
2-Butanone (M EK) mg/l 
Methylene Chloride mg/L 
4-Methyl·2·pentanone (MI BK) mg/L 
Benzene mg/L 
n-Butylbenzene mg/l 
Ethyl benzene mg/l 
lsopropylbenzene mg/L 
Naphthalene mg/l 
Toluene mg/L 
1,2,4· Trimethylbenzene mg/L 
1,2,3-Trimethylbenzene mg/L 
1,3,5·Trimethylbenzene mg/l 
Xylenes, Total mg/L 

Total Petroleum Hydrocarbon 
TPH · Oil & Grease mg/L 

Metals 
Arsenic mg/L 
Barium mg/l 
Cadmium mg/l 
Chromium mg/L 
Lead mg/L 
Mercury mg/L 
Nickel mg/L 
Selenium 

-
mg/L 

Table 7 

Summary of Water Analytical Results, 2004-2008- Surface Water, Seeps, and Temporary Wells 

RBTC LOB Ill, le itchfield, Kentucky 

MACTEC Project No. 6680·04-9537 

Field Sample 10 GP-41 GP·42 GP-44 GP-46 GP-48 GP-50 

Sample Collection Dote 05/16/08 05/16/08 05/16/08 05/19/08 05/19/08 05/19/08 

PRG MCL 

0.00066 0.0050 0.0065 <0.25 0.016 <0.0010 <0.0010 0.0036 

0.000028 0.0050 3.2 210 1.7 0.19 <0.0010 3.6 

0.34 0.0070 0.0038 <0.25 0.066 0 .0030 <0.0010 0.0067 
0.061 0.070 0.86 6.2 3 .0 0.82 0 .020 2.0 
0.12 0.10 0 .012 <0.25 0.00491 0.0060 <0.0010 0.005214 

0.00002 0.0020 0.019 <0.25 0.00961 0.098 0.0014 0.09114 

3.2 0.20 <0.0010 <0.25 0.00731 <0.0010 <0.0010 <0.0010 
0.0050 0.00020 <0.0010 <0.25 <0.010 <0.0010 <0.0010 <0.0010 
0.81 -- 0.000661 <0.25 0.098 0.000921 0.000341 0.0048 

0.00012 0.005 0.000571 <0.25 <0.010 <0.0010 <0.0010 <0.0010 
0.00017 0.0050 <0.0010 <0.25 <0.010 <0.0010 <0.0010 <0.0010 

4.1 216 4.9 1.1 0.022 5.7 

0.61 - 0.0461 <13 <0.50 0 .0141 <0.050 <0.050 
0.0062 -- 0.000741 0.101 <0.050 <0.0050 <0.0050 <0.0050 

1.9 -- 0.0081 <2.5 <0.10 <0.010 <0.010 <0.010 
0.0043 0.0050 0.000421 <1.3 0.00381 0.000781 0.000761 0.00111 
0.16 -- <0.10 <0.010 <0.20 <0.010 <0.010 <0.010 

0.00034 0.0050 0.000321 <0.25 <0.010 <0.0010 <0.0010 0.000341 
0.24 -- <0.010 <0.0010 <0.020 <0.0010 <0.0010 <0.0010 

0.0029 0.70 <0.010 <0.0010 <0.020 <0.0010 <0.0010 <0.0010 
0.66 - <0.010 <0.0010 <0.020 <0.0010 <0.0010 <0.0010 

0.0062 -· <0.0050 <1.3 0.064 <0.0050 <0.0050 <0.0050 
0.72 1.0 0.00141 <1.3 <0.050 <0.0050 <0.0050 0.000341 

0.012 -- <0.0010 <0.25 0.017 <0.0010 <0.0010 <0.0010 
- -- <0.0010 <0.25 0.017 <0.0010 <0.0010 <0.0010 

0.012 - <0.0010 <0.25 0.00621 <0.0010 <0.0010 <0.0010 
0.21 10 <0.030 0.00211 <0.060 <0.0030 <0.0030 <0.0030 

... ... . .. ... ... - ... ... 

0.000045 0.010 ...... ... -- -- ... ... 
2.6 2.0 ... -- ... -- ... ---

0.018 0.005 - - ·- ... ... -
0.11 0.10 ... ... -- - - · ....... 

.. 0.015 -· ·- -· ..... - -
0.011 0.002 ... - ... ... ... ... 
0.73 ... - -· --- -- -- ---
0.18 0.05 ·-- ... -- - ... ... 
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GP-52 GP-53 GP-54 GP-55 

05/20/08 05/19/08 05/19/08 05/20/08 

<0.010 0.56 0.12 0.000481 

5.0 160 52 0.37 
0.016 0.46 0.34 0.014 

4.2 22 7.4 0.38 
0.066 0.114 0.04614 0.0013 
0.027 0.6514 0.35 0.002513 
<0.010 0.030 <0.0010 <0.0010 
<0.010 0.0181 0.0064 <0.0010 
0.011 0.14 0.096 0.0038 
<0.010 0 .011 0.0053 <0.0010 
<0.010 <0.0 25 0.000461 <0.0010 

9.3 184 60 0.77 

<0.50 <1.3 <0.050 <0.050 
<0.050 <0.13 0.0055 <0.0050 
<0.10 <0.25 <0.010 <0.010 

<0.050 0 .0551 0.00491 <0.0050 
<0.10 <0.25 <0.010 <0.010 

<0.010 0.00791 0.000891 <0.0010 
<0.010 <0.025 <0.0010 <0.0010 
<0.010 <0.025 0.000311 <0.0010 
<0.010 <0.025 <0.0010 <0.0010 
<0.050 <0.13 <0.0050 <0.0050 
<0.050 0.021 0.00291,18 0.000341 

<0.010 <0.025 <0.0010 <0.0010 
<0.010 <0.025 <0.0010 <0.0010 
<0.010 <0.025 <0.0010 <0.0010 
<0.030 0.0271 0 .0086 <0.0030 

-- ... ... ~--· 

- -· ... . ...... 
-·- -- -- ... 
-· ..... -- -· 
... ... ·- --
··- --· --· ... 

-- ... ·-- ...• 
--· .... - --
-- -- - ... 



Units 
Chlorinated Volatile Organic Compounds 

Tetrachloroethene mg/L 
Trlchloroethcnc mg/L 
1,1-Dichloroethene mg/L 
cis-1,2-0ichloroethene mg/L 
trans-1,2·Dichloroethene mg/L 
Vinyl Chlorode mg/l 
1,1,1-Trichloroethane mg/L 
1,1,2-Trichloroethane mg/L 
1,1-Dichlorocthane mg/L 
1,2-Dichloroethane mg/L 
Carbon Tetrachloride mg/L 
Toto/CVOCs mg/L 

Other Volatile Organic Compounds 
Acetone mg/l 
Chloroform mg/l 
2·Butanone (MEK) mg/l 
Methylene Chloride mg/l 
4·Methyl·2·pentanone (MIBK) mg/L 
Benzene mg/l 
n ·Butylbenzene mg/l 
Ethylbenzene mg/l 
lsopropylbenzene mg/l 
Naphthalene mg/l 
Toluene mg/L 
1,2,4-Trimethylbenzene mg/l 
1,2,3-Trimethyl benzene mg/L 
1,3,5-Trimethylbenzene mg/L 
Xyl enes, Total mg/L 

Total Petroleum Hydrocarbon 
TPH -Oil & Grease mg/L 

Metals 
Arsenic mg/L 
Barium mg/L 
cadmium mg/L 
Chromium mg/l 
Lead mg/L 
Mercury mg/L 
Nickel mg/L 
Selenium mg/L 

Table 7 
Summary of Water Analytical Results, 2004-2008 · Surface Water, Seeps, and Temporary Wells 

RBTC LOB #1, leitchfield, Kentucky 
MACTEC Project No. 6680-04-9S37 

Field Sample ID GP-56 GP-57 GP-58 GP-59 GP-60 GP-61 
Sample Collection Dote 05/28/08 05/22/08 05/28/08 05/20/08 05/ 22/08 05/22/08 

PRG MCL 

0.00066 0.0050 0.00043) <0.0010 <0.0010 <0.0010 <0.0010 <0.010 J3 
0.000028 0.0050 0.19 <0 .0010 <0.0010 0.0085 0.041 0.26 

0 .34 0.0070 0.0008) <0 .0010 <0.0010 0 .17 <0.0010 <0.010 
0.061 0.070 0.046 <0.0010 <0 .0010 0.019 0.0061 0.088 
0 .12 0.10 <0.0010 <0.0010 <0.0010 <0.0010 0.0016 J4 0.0058 J 

0.00002 0.0020 <0.0010 <0.0010 <0.0010 0.0031 J3 <0.0010!4 <0.010 
3 .2 0.20 <0.0010 <0.0010 <0.0010 0.0048 <0.0010 <0.010 

0.0050 0.00020 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
0.81 .. 0 .00084! <0.0010 <0.0010 0.076 0.00064 J <0.010 

0.00012 0.005 <0.0010 <0.0010 <0.0010 0.0029 <0.0010 <0.010 
0.00017 0.0050 <0.0010!4 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 

0.24 0 0 0.28 0.049 0.35 

0.61 - 0 .021 J 0 .017 J 0.012 J <0.050 <0.050 <0.50 
0.0062 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 

1.9 - 0.0095! <0.010 <0.010 <0.010 <0.010 <0.10 
0.0043 0 .0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 
0.16 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 

0.00034 0.0050 <0.0010 <0 .0010 <0.0010 <0.0010 <0.0010 <0.010 
0.24 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 

0.0029 0.70 <0.0010 <0 .0010 <0.0010 <0.0010 <0.0010 <0.010 
0.66 - <0.0010 <0 .0010 <0.0010 <0.0010 <0.0010 <0.010 J3 

0.0061 ·- <0.0050 <0 .0050 <0.0050 <0.0050 <0.0050 <0.050 
0.72 1.0 <0.0050 <0 .0050 <0.0050 <0.0050 <0.0050 <0.050 
0.012 - <0.0010 <0 .0010 <0.0010 <0.0010 <0.0010 <0.010!3 

.. - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
0.011 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
0 .21 10 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.030 J3 

·- ·- •... - . .. -· ·- ... 

0.00004S 0.010 -· ·- -· ... -· ... 
2.6 2.0 ... - ...... - ... ... 

0.018 0.005 - ... . .. - ... -
0.11 0.10 ... ·- -· ··- .... . ... 

-· 0.015 ..... ·- ... . .. ... ... 
0.011 0.002 - - ... ... - ... -
0.73 ·- ... -- ... ... . .. . .. 
0.18 0.05 -- ... -- - ... -
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GP-62 GP-63 GP-64 GP-65 
05/19/08 05/20/08 05/21/08 05/21/08 

<0.0010 <0.020 <0 .0010 <0.0010 
0 .045 2.0 0.14 0.28 

<0.0010 <0.020 <0.0010 0.001 
0.0056 0 .44 0.027 0.16 

<0.0010!4 <0.020 0.00034! 0.0019 
0.0025 O.OlSJ <0.0010 J3 0 .001313 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0010 <0.020 <0.0010 <0.0010 
0.053 2.5 0.17 0.44 

<0.050 <1.0 <0.050 <0.050 
<0.0050 <0.10 <0.0050 <0.0050 
<0.010 <0.20 <0.010 <0.010 

0.00096! <0 .10 <0.0050 <0.0050 
<0.010 <0.20 <0.010 <0.010 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0010 <0.020 <0 .0010 <0.0010 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0050 <0.10 <0 .0050 <0.0050 
<0.0050 <0.10 <0.0050 <0.0050 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0010 <0.020 <0.0010 <0.0010 
<0.0030 <0.060 <0.0030 <0.0030 

- ... -· --

- ····· - -
- ... ... -
... - ... ·-- ... -· -
- ... ... --
... - -- -
- ... ... -· 
... ·- -- -



Units 
Chlorinated Vola tile Organic Compounds 

Tetrachloroethene mg/l 
Trichloroethene mg/l 
1.1-Dichloroethene mg/l 
cis·1.2-Dichloroethene mg/l 
trans·1,2·Dichloroethene mg/l 
Vonyl Chloride mg/L 
1,1,1-Trichloroethane ms/l 
1,1,2-Trichloroethane mg/l 
1,1-Dichloroethane mg/l 
1,2·Dichloroethane mg/l 
Carbon Tetrachloride mg/l 
TotoiCVOCs mg/l 

Other Volatile Oraanlc Compounds 
Acetone mg/l 
Chloroform mg/l 
2-Butanone (MEK) ms/l 
Methylene Chloride ms/l 
4-Methyl·2·pentanone (MIBK) ms/l 
Benzene ms/l 
n-Butylbenzene mg/L 
Ethyl benzene mg/L 
lsopropylbenzene mg/l 
Naphthalene mg/l 
Toluene mg/l 
1,2,4-Trimethylbenzene ms/L 
1,2,3-Trimethylbenzene mg/l 
1,3,5-Trimethylbenzene mg/l 
Xylenes, Total mg/l 

Total Pe troleu m Hydra<a rbo n 

TPH · Oil & Grease mg/l 

Metals 
Arsenic mg/l 
Barium mg/l 
Cadmium mg/l 
Chromium mg/L 
lead mg/L 
Mercury mg/l 
Nickel ms/l 
Selenium ms/l 

Table 7 

Summary of Water Analytical Results, 2004-2008 ·Surface Water, Seeps, and Temporary Wells 

RBTC LOB Ill, Leitchfield, Kentucky 

MACTEC Project No. 6680-04·9537 

Field Sample ID GP-66 GP-67 GP·68 GP-69 GP·70 GP-72 

Sample Callecrlan Dole 05/21/08 05/21/08 05/21/08 05/21/08 05/21/08 05/21/08 

PRG MCL 

0.00066 0.0050 <0.0010 <0.0010 <0.0010 0.0043 <0.010 <0.050 

0.000028 0.0050 0.0017 <0.0010 0.0022 0 .16 0.87 0.26 

0.34 0.0070 <0.0010 <0.0010 <0.0010 0.02 0 .0079J <0.050 

0.061 0.070 0.0027 0.00054 J 0.062 0.89 5.0 8.2 

0.11 0.10 <0.0010 <0.0010 0.00068 J 0.0024 0.025 0.05J 

0.00002 0.0010 <0.0010J3 <O.OOlOJ3 0 .09J3 0.076J3 0.27 J3 7.0J 

3.1 0.20 <0.0010 <0.0010 <0.0010 0.00058J <0.010 <0.050 

0.0050 0.00010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 

0.81 - <0.0010 <0.0010 <0.0010 0.019 0.0035 J 0.14 

0.00012 0.005 <0.0010 <0.0010 <0.0010 0.00033 J <0.010 <0.050 

0.00017 0.0050 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 
0.0044 0.00054 0.15 1.2 6.2 16 

0.61 - <0.050 <0.050 <0.050 0 .011 J <0.50 <2.5 

0.0061 .. <0.0050 <0.0050 <0.0050 <0,0050 <0.050 <0.25 

1.9 .. <0.010 <0.010 <0.010 <0.010 <0.10 <0.50 

0.0043 0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 <0.25 

0.16 - <0.010 <0.010 <0.010 <0.010 <0.10 <0.50 
0.00034 0.0050 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 

0.14 - <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 

0.0029 0.70 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 

0.66 - <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 

0.0062 .. <0.0050 <0.0050 <0.0050 <0.0050 <0.050 <0.25 

0.71 1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 <0.25 

0.012 - <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 
.. - <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 

0.011 - <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.050 

0.21 10 <0.0030 <0.0030 <0.0030 <0.0030 <0.030 <0.15 

-· - - ... ... - ... ... 

0.000045 0.010 ... . .. -- - ... ... 
2.6 2.0 - ... ... ·- ·- ... 

0.018 0.005 -· - -- ·- ·- -
0.11 0.10 -· ... ... - . .. ... 
.. 0.015 -· ... ... ... ·- ... 

0.011 0.002 ... . .. ... ·- ... ... 
0.73 - - ... ... ... ... -
0.18 0.05 ... . .. ... . .. . .. ... 
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GP-73 GP-74 GP-76 GP-77 

05/21/08 05/21/08 05/21/08 05/22/08 

0.0043 J 0.037 0.072 <0.025 
2.3 13 0 .59 0.73 

0.02 0.85 1.2 0.024J 

2.4 3.3 1.3 2.7 
0.014 0.042 0.011 0.013J 

0.25J3 0.21J3 0.38J3 0.15 
<0.010 0.012 J 0.066 <0.025 

<0.010 <0.020 <0.010 <0.025 
0.0086 J 0.27 0.43 0.07 
<0.010 0.0068J 0.0083J <0.025 
<0.010 <0.020 0.012 <0.025 

5.0 18 4.1 3.7 

<0.50 <1.0 <0.50 <1.3 
<0.050 <0.10 <0.050 <0.13 
<0.10 <0.20 <0.10 <0.25 

<0.050 <0.10 <0.050 <0.13 
<0.10 <0.20 <0.10 <0.25 

<0.010 <0.020 0.0037 J <0.025 
<0.010 <0.020 <0.010 <0.025 
<0.010 <0.020 0.017 <0.025 
<0.010 <0.020 0.0046J <0.025 
<0.050 <0.10 <0.050 <0.13 
<0.050 <0.10 0.0031 J <0.13 
<0.010 <0.020 0 .0039J <0.025 
<0.010 <0.020 0 .0028J <0.025 
<0.010 <0.020 0.0025 J <0.025 
<0,030 <0.060 0.33 <0.075 

- -· -· ... 

- - . .. ·-
. .. . , .. . .. ... 
- ... ... ·-
. .. ... ... . .. 
. .. . .. . .. . .. 
- - . .. ... 
. ... . .. . .. -
... ·- . .. . .. 



Units 
Chlorinated Volatile Organic Compounds 

Tetrachloroethene mg/L 
Trichloroethene mg/l 
1,1-Dichloroethene mg/l 
cis-1,2-Dichloroethene mg/L 
trans-1,2-Dlchloroethene mg/l 
Vinyl Chloride mg/l 
1, 1,1· Trichloroethane mg/l 
1,1,2 -Trichloroethane mg/l 
1,1-Dichloroethane mg/l 
1,2-Dichloroethane mg/l 
Carbon Tetrachloride mg/l 
TotaiCVOCs mg/l 

Other Volatile Organic Compounds 
Acetone mg/l 
Chloroform mg/l 
2·Butanone (MEK) mg/l 
Methylene Chloride mg/l 
4-Methyl-2-pentanone (MIBK) mg/l 
Benzene mg/l 
n-Butylbenzene mg/l 
Ethylbenzene mg/l 
lsopropylbenzene mg/l 
Naphthalene mg/l 
Toluene mg/l 
1,2,4-Trimethylbenzene mg/l 
1,2,3· Trimethylbenzene mg/l 
1,3,5· T rimethylbenzene mg/l 
Xylenes, Total mg/l 

Total Petroleum Hydrocarbon 
TPH - Oil & Grease mg/L 

M etals 
Arsenic mg/L 
Barium mg/L 
Cadmium mg/l 
Chromium mg/L 
Lead mg/L 
Mercury mg/L 
Nickel mg/L 
Selenium mg/L 

Table 7 

Summary of Water Analytical Results, 2004-2008- Surface Water, Seeps, and Temporary Well s 

RBTC LOB #1, leitchfield, Kentucky 

MACTEC Project No. 6680-04-9S37 

Field Sample ID GP-79 GP-80 GP-81 GP-82 
Sample Callectlan Date 05/28/08 05/28/08 05/22/08 05/22/08 

PRG MCL 

0.00066 0.0050 <0.0010 <0.010 <0.0010 <0.020 
0.000028 0.0050 <0.0010 0.48 <0.0010 1.1 

0.34 0.0070 <0.0010 <0.010 <0.0010 J3 <0.02013 
0.061 0.070 0.012 0.17 0.00046 I 1.8 
0.12 0.10 <0.0010 <0.010 <0.0010 J3 0.016 I ,J3 

0.00002 0.0020 0.0014 <0.010 <0.0010 J3 <0.02013 
3.2 0.20 <0.0010 <0.010 <0.0010 <0.020 

0.0050 0.00020 <0.0010 <0.010 <0.0010 <0.020 
0.81 - 0.0024 <0.010 <0.0010 <0.020 

0.00012 0.005 <0.0010 <0.010 <0.0010 <0.020 
0.00017 0.0050 <0.0010 <0.010 <0.0010 <0.020 

0.016 0.65 0.00046 2.9 

0.61 .. 0.023 I <0.50 0.0341 0.19 J 
0.0062 - <0.0050 <0.050 <0.0050 <0.10 

1.9 .. 0.014 <0.10 <0.010 <0.20 
0.0043 0.0050 <0.0050 <0.050 <0.0050 <0.10 

0.16 .. <0.010 <0.10 <0.010 <0.20 
0.00034 0.0050 <0.0010 <0.010 <0.0010 <0.020 

0.24 .. <0.0010 <0.010 <0.0010 <0.020 
0.0029 0.70 <0.0010 <0.010 <0.0010 <0.020 
0.66 00 <0.0010 <0.010 <0.0010 <0.020 

0.0062 -· <0.0050 <0.050 0.0033 J,J4,J3 <0.10 J4,J3 
0.72 1.0 <0.0050 <0.050 0.00074 I <0.10 
0.012 -- <0.0010 <0.010 0.0013 <0.020 

-- 00 <0.0010 <0.010 0.00052 I <0.020 
0.012 -· <0.0010 <0.010 0.00034 I <0.020 
0.21 10 <0.0030 <0.030 0.00211 <0.060 

--· ... ... ·- ·- -· 

0.000045 0.010 - --- ·-· -
2.6 2.0 --· -· -- ... 

0.018 0.005 - -·- ·- --
0.11 0.10 - -· ·-· -· 

00 O.DlS ... 000 -- ... 
0.011 0.002 - ... 000 --
0.73 ... ·-- 000 -- - · 
0.18 0.05 - ... ·- -
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Table 7 

Summary o f Water Analytical Results, 2004·2008 ·Surface Water, Seeps, and Temporary Wells 

RBTC LOB #1, leitchfield, Kentucky 

MACTEC Project No. 6680-04·9S37 

Notes: 

mg/1 Milligrams per liter 
Not analyzed, not established, or not available 

MCL USEPA Maximum Contaminant Level, or Action Level, for drinking wateo 

PRG US EPA Region 9 Preliminary Remediation Goal for tap w ateo 

Detected values are indocated in bold. 

Values exceeding the MCL (or, i f no MCL is established, the tap water PRG) are shadec 

See laboratory reports for Information on laboratory qualifier! 

" foro/ CVOCJ" Is calculated as the sum of the CVOC values, non-detects are counted as zerc 

Laboratory Qualifiers: 
J (EPA) - Estimated value below the lowest calibration point. Confidence correlates with concentration 

Jl Surrogate recovery limits have been exceeded; values are outside upper control limits 

J2 Surrogate recovery limits have been exceeded; values are outside lower control limits 

J3 The associated batch QC w as outside the established quality control range for precision 

J4 The associated batch QC was outside the established quali ty control range for accuracy. 

JS The sample matrix Interfered with the ability to make any accurate determination; spike value is high 

J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low 

JS The Internal standard associated with this data responded abnormally low. The data is likely to show a high bias concerning the results 

0 (ESC) Sample diluted due to matrix interferences that impaired ability to make an accurate analytical determination. Detection limit elevated due to dilutior 

V Additional QC Information: the sample concentration is too high to evaluate accurate spike recoveries 
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Units 
Chlorinat ed Volatile Organic Compounds 

Tetrachloroethene mg/l 
Trichloraethene mg/L 
1,1-0ichloroethene mg/l 
cls-1,2-0ichloroethene mg/L 
trans-1,2-0ichlorocthenc mg/l 
Vinyl Chloride mg/l 
1,1,1· Trichloroethane mg/l 
1,1,2·Trlchloroethane mg/l 
1,1-0lchloroethane mg/L 
1,2· 0ichloroethane mg/l 
Carbon Tetrachloride mg/l 
ToraiCVOCs mg/l 

Other Volatile Organic Compounds 
Acetone mg/L 
Chloroform mg/L 
2-Butanone (MEK) mg/l 
Met hylene Chloride mg/l 
4-Methyl -2-pentanone (MIBK) mg/L 
Benzene mg/L 
n·8utylbcnzcne mg/L 
Ethylbenzenc mg/L 
lsopropylbenzene mg/L 
Naphthalene mg/L 
Toluene mg/L 
1,2,4·Trimethylbenzene mg/L 
1,2,3·Trimethylbenzene mg/L 
1,3,5-Tumethylbenzenc mg/l 
Xylenes, Total mg/l 

Total Petroleum Hydrocarbon 
TPH • 011 & Grease mg/L 

Metals 
Arsenic mg/l 
Barium mg/l 
cadmium mg/L 
Chromium mg/L 
lead mg/L 
Mercury mg/L 
Nickel mg/L 
Selenium mg/l 

TableS 

Summary of Water Analytical Results, 2004-2008 · Monitoring Wells 
RBTC LOB #1, leitchfield, Kentucky 

MACTEC Project No. 6680·04· 9537 

Field Sample ID MW·1 MW·l MW·2 MW·2 MW·3 MW·3 
Sample Co/leer/an Dare 03/22/07 06/11/08 03/22/07 06/04/08 03/22/07 06/04/08 

PRG MCL 

0.00066 o.ooso <0.0010 <0,0010 0.004SJ <0.050 0.0049 J <0.050 
0.000028 o.ooso 0.14 0.0016 2.1 1 .1 0.72 0 .43 

0.34 0.0070 0.033 0.024 3.6 5 .0 1.0 4.2 
0.061 0.070 0.052 <0.0010 0.24 0 .2 0.12 0.083 
0.12 0.10 0.00046J <0.0010 0.0033 J <0.050 0.0036J <0.050 

0.00002 0.0020 0.004 <0.0010 0.01.3 <0.050 <0.010 <0.050 
3.2 0.20 o.oou 0.0014 0.037 0 .87 0.024 0.22 

0.0050 0.00020 <0.0010 <0.0010 <0.0050 0.048J <0.010 <0.050 
0.81 .. 0.008 0.0034 0.61 0.77 0.21 0.47 

0.00012 0.005 <0.0010 <0.0010 o.ou <0.050 0.0046J 0.014J 
0.00017 0.0050 <0.0010 <0.0010 <0.0050 <0.050 <0.010 <0.050 

O.Z4 0.030 6.6 8.0 Z.l 5.4 

0.61 .. <0.050 <0.050 <0.25 <2.5 <0.50 <2.5 
0.0062 .. <0.0050 <0.0050 <0.025 <0.25 <0.050 <0.25 

1.9 .. <0.010 <0.010 <0.050 <0.50 <0.10 <0.50 
0.0043 0.0050 <0.0050 <0.0050 <0.025 0 .025J <0.050 0.022J 

0.16 - <0.010 <0.010 <0.050 <0.25 <0.10 <0.010 
0.00034 o.ooso <0.0010 <0.0010 <0.0050 <0.050 <0.010 <0.050 

0.24 .. <0.0010 <0.0010 <0.0050 <0.025 <0.010 <0.0010 
0.0029 0.70 <0.0010 0.00031 J <0.0050 <0.025 <0.010 <0.0010 

0.66 .. <0.0010 <0.0010 <0.0050 <0.025 <0.010 <0.0010 
0.0062 .. <0.0050 <0.0050 <0.025 0.042J <0.050 0 .02J 

0.72 1.0 <0.0050 <0.0050 <0.025 <0.25 <0.050 <0.25 
0.012 .. <0.0010 <0.0010 <0.0050 <0.050 <0.010 <0.050 

.. .. <0.0010 <0.0010 <0.0050 <0.050 <0.010 <0.050 
0.012 .. <0.0010 <0.0010 <0.0050 <0.050 <0.010 <0.050 
0.21 10 <0.0030 0.0086 <0.015 <0.075 <0.030 0.00099 J 

... ·- ... 1.7 J ... <5.6 . .. <5.0 

0.000045 0.010 <0.020 - <0.020 ·- <0.020 -
2.6 1.0 0.29 - 0.094 .. ,. 0.080 -··· 

0.018 0.005 0.0017 J ... <0.005 ... <0.005 ···-
0.11 0.10 0.089 0.0046 J 0.0033 J 0 .0013 0.0058J <0.0010 
- 0.015 0.043 0.0034 J <0.005 <0.0010 <0.005 <0.0010 

0.011 0.002 <0.0002 ... <0.0002 . .. <0.0002 ·-
0.73 ---- 0.065 0.012 J <0.020 0.0053 <0.020 0.0064 
0.18 0.05 0.019J ... <0.020 . .. <0.020 . .. 
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MW-4 MW-4 MW·S MW·5 MW-6 
03/22/07 06/04/08 03/22/07 06/05/08 03/22/07 

<0.0010 <0.010 <0.050 <0.10 <0.001 
0 .31 0.085 25 1.9 0.018 
0.11 0.15 0.26 0.2 0.014 
0.85 1.2 8.4V 8.8 0.0009J 

0.0031 <0.010 0.065 0.065 J <0.0010 
0.41 0.68 0 .35 0.17 <0.0010 

<0.0010 <0.010 <0.050 <0.10 <0.0010 
<0.0010 <0.010 <0.050 <0.10 <0.0010 
0.077 0.14 0.087 0.099J 0.0017 

0.00096J <0.010 <0.050 <0.10 <0.0010 
<0.0010 <0.010 <0.050 <0.10 <0.0010 

1.8 2.3 34 28 0.035 

<0.050 <0.50 <2.5 <5.0 <0.050 
<0.0050 <0.050 <0.25 <0.50 <0.0050 
<0.010 <0.10 <0.50 <1.0 J3 <0.0 10 

<0.0050 <0.050 <0.25 <0.50 <0.0050 
<0.010 <0.010 <0.50 0 .0065 J <0.010 

<0.0010 <0.010 <0.050 <0.10 <0.0010 
<0.0010 <0.0010 <0.025 <0.0010 <0.0010 
<0.0010 <0.0010 <0.025 <0.0010 <0.0010 
<0.0010 <0.0010 <0.025 <0.0010 <0.0010 
<0.0050 0.0029 J <0.25 <0.50 <0.0050 
<0.0050 <0.050 <0.25 <0.50 <0.0050 
<0.0010 <0.010 <0.050 <0.10 <0.0010 
<0.0010 <0.010 <0.050 <0.10 <0.0010 
<0.0010 <0.010 <0.050 <0.10 <0.0010 
<0.0030 <0.0030 <0.015 0.0011 J <0.0030 

·- <5.0 - · <5.6 ·-

<0.020 ·- <0.020 - <0.020 
0.095 ... 0.22 - 0.062 
<0.005 - <0.005 ... <0.005 

0.0026J 0 .0013 <0.010 0.0014 <0.010 
<0.005 <0.0010 <0.005 <0.0010 <0.005 

<0.0002 ... <0.0002 ... <0.0002 
<0.020 0.0053 <0.020 0 .0032 <0.020 
0.012J -· 0.010J ... 0.012J 



Units 
Chlorinated Volatile Organic Compounds 

Tetrachloroethenc mg/L 
Trichloroethenc mg/L 
1,1-Dichloroethene mg/L 
cis·1,2·Dichloroethene mg/L 
trans-1, 2-Dichloroethcnc mg/L 
Vinyl Chloride mg/L 
1,1,1· Trichloroethane mg/L 
1,1,2-Trichloroethane mg/l 
1,1-Dichloroethane mg/l 
1,2·Dichloroethane mg/L 
Carbon Tetrachloride mg/L 
Tota/CVOCs mg/L 

Other Volatile Oraanlc Compounds 
Acetone mg/l 
Chloroform mg/l 
2·Butanone (MEK) mg/l 
Methylene Chloride mg/l 
4-Methyl-2-pentanone (MIBK) mg/l 
Benzene mg/l 
n-Butylbcnzene mg/l 
Et hylbenzene mg/l 
lsopropylbenzene mg/L 
Naphthalene mg/L 
Toluene mg/l 
1,2,4-Trimethylbenzene mg/l 
1,2,3-Trimethylbenzene mg/l 
1,3,5-Trlmethylbenzene mg/l 
Xylenes, Total mg/L 

Total Petroleum Hydrocarbon 

TPH - Oil & Grease mg/l 

Metals 
Arsenic mg/l 
Barium mg/l 
Cadmium mg/l 
Chromium mg/l 
l ead mg/L 
Mercury mg/L 
Nickel mg/l 
Selenium mg/l 

Table 8 

Summary of Water Ana lytical Results, 2004-2008 • Monitoring Wells 

RBTC LOB Ill, l eitchfield, Kentucky 

MACTEC Project No. 6680-04-9537 

Field Sample ID MW·6 MW·7 MW·7 MW·8 MW·8 MW·9 

Sample Collection Dote 06/05/08 03/22/07 06/05/08 03/22/07 06/05/08 06/10/08 

PRG MCL 

0.00066 o.ooso <0.0010 0.00052 J <0.0010 <0.020 <0.050 0 .016 

0.000028 0.0050 0.00040 J 0 .29 0.080 9.7 6.0 u 
0.34 0.0070 <0.0010 0.0091 0.0017 0.019J 0.043 J 0.056 

0.061 0.070 <0.0010 o.u 0.18 0.41 0.59 2 .. 6 

0.11 0.10 <0.0010 0.0029 0.0039 0.0075 J <0.050 0.055 

0.00002 0.0020 <0.0010 0.0058 0.0051 <0.020 <0.050 0.16 

3.2 0.20 <0.0010 <0.0010 <0.0010 <0.020 <0.050 <0.0010 

0.0050 0.00020 <0.0010 <0.0010 <0.0010 <0.020 <0.050 <0.0010 

0.81 .. <0.0010 0.0014 0.00041J <0.020 <0.050 0.016 

0.00012 0.005 <0.0010 <0.0010 <0.0010 <0.020 <0.050 <0.0010 

0.00017 0.0050 <0.0010 <0.0010 <0.0010 <0.020 <0.050 <0.0010 

0.00040 0.43 0.27 10 6.6 16 

0.61 - <0.050 <0.050 <0.050 <1.0 <2.5 <0.050 

0.0062 .. <0.0050 <0.0050 <0.0050 <0.10 <0.25 0 .0016J 

1.9 - <0.010)3 <0.010 <0.010 <0.20 <0.50J3 <0.010 

0.0043 0.0050 0.00056) <0.0050 <O.OOSOJ3 <0.10 <0.25 0 .00071J 

0.16 .. <5.0 <0.010 <10 <0.20 <5.0 <2.5 

0.00034 0.0050 <0.0010 <0.0010 <0.0010 <0.020 <0.050 <0.0010 

0.24 - <0.50 <0.0010 <1.0 <0.020 <0.50 <0.25 

0.0029 0.70 <0.50 <0.0010 <1.0 <0.020 <0.50 <0.25 

0.66 - <0.50 <0.0010 <1.0 <0.020 <0.50 <0.25 

0.0062 - <0.0050 <0.0050 <0.0050 <0.10 <0.25 <0.0050 

0.72 1.0 <0.0050 <0.0050 <0.0050 <0.10 <0.25 <0.0050 

0.012 .. <0.0010 <0.0010 <0.0010 <0.020 <0.050 0.001 J 
.. .. <0.0010 <0.0010 <0.0010 <0.020 <0.050 <0.0010 

0.011 .. <0.0010 <0.0010 <0.0010 <0.020 <0.050 0 .00035) 

0.21 10 <1.5 <0.0030 <3.0 <0.060 <1.5 <0.75 

- - <5.0 - 2.6 J -- <5.6 <5.0 

0.000045 0.010 -- <0.020 - <0.020 - ... 

1.6 2.0 -- 0.10 - 0.12 - .... 
0.018 0.005 -- <0.005 -· <0.005 ... -
0.11 0.10 <0.0010 0.0027 J 0.0017 0.011 <0.0010 <0.0010 
.. 0.015 <0.0010 <0.005 <0.0010 0.0036J <0.0010 <0.0010 

0.011 0.002 ... <0.0002 -· <0.0002 ... --
0.73 -- 0.0019 <0.020 0.0018 <0.020 0.0025 0 .0029 

0.18 0.05 ·- 0.013) - <0.020 - .... 
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MW·10 MW·llA MW-118 MW·12A 

06/10/08 06/06/08 06/06/08 06/10/08 

<0.0010 0.27 J <1.0 0 .24 

0.090 56 98 76 

0.0054 0 .71 <1.0 0 .82 

0.041 3.3 11 5.8 

0.0015 <0.50 <1 .0 0.045 
<0.0010 0.16J <1 .0 0.20 

<0.0010 <0.50 <1.0 <0.010 

<0.0010 <0.50 <1.0 <0.010 

0.0016 <0.50 <1.0 0.19 

<0.0010 <0.50 <1.0 <0.010 
<0.0010 <0.50 <1.0 <0.010 

0.14 60 109 83 

<0.050 <25 <50 <0.50 
0.00046) <2.5 <5.0 0.0042) 

<0.010 <5.0 <10 <0.10 
<0.0050 <2.5 <5.0 0.0086) 

<0.10 <0.10 <1 .0 <0.010 
<0.0010 <0.50 <1.0 <0.010 
0.0033J <0.010 <0.10 <0.0010 
<0.010 <0.010 <0.10 <0.0010 
<0.010 <0.010 <0.10 <0.0010 

<0.0050 <2.5 <5.0 <0.050 
<0.0050 <2.5 <5.0 <0.050 

0.00069) <0.50 <1.0 0.0068J 
<0.0010 <0.50 <1.0 <0.010 
<0.0010 <0.50 <1.0 0.0024J 
0.0099J <0.030 <0.30 <0.0030 

<5.0 2.8 J <5.0 <5.0 

- - ·- ... 
- ..... - ·-
... ·- ··-- -

<0.0010 0.0015 0.013 <0.0010 
<0.0010 <0.0010 0.0014 <0.0010 

... ... ... . .. 
0.0027 0 .011 0.080 0.0069 

- - ··- ... 



Units 
Chlorinated Volatile Organic Compounds 

Tetrachloroethene mg/L 
Trichloroethcne mg/L 
1,1-Dichloroethene mg/L 
cis-1,2-Dichloroethene mg/L 
trans-1,2-Dichlorocthene mg/L 
Vinyl Chloride mg/L 
1, 1, 1· Trichloroethane mg/L 
1,1,2-Trichloroethane mg/L 
1,1-Dichloroethane mg/L 
1,2-Dichloroethane mg/L 
Carbon Tetrachloride mg/L 
TotoiCVOCs mg/L 

Other Volatile Organic Compounds 
Acetone mg/L 
Chloroform mg/L 
2-Butanone (MEK) mg/L 
Methylene Chloride mg/L 
4-Methyl ·2·pentanone (MIBK) mg/L 
Benzene mg/L 
n-Butylbenzenc mg/L 
Ethyl benzene mg/L 
lsopropylbenzene mg/L 
Naphthalene mg/L 
Toluene mg/L 
1,2,4-Trimethylbenzene mg/L 
1,2,3-Trimethylbenzene mg/L 
1,3,5-Trimethylbcnzcnc mg/L 
Xylenes, Total mg/L 

Total Petroleum Hydrocarbon 

TPH • Oil & Grease mg/L 

Metals 

Arsenic mg/L 
Barium mg/L 
Cadmium mg/L 
Chromium mg/L 
Lead mg/L 
Mercury mg/L 
Nickel mg/L 
Selenium mg/L 

Table 8 

Summary of W ater Analytical Results, 2004-2008- Monitoring Wells 

RBTC LOB #1, leitchfield, Kentucky 

MACTEC Project No. 6680· 04-9537 

Field Sample ID MW-128 MW-13 MW-14 MW-15 MW-16 MW-17 
Sample Collection Dote 06/10/08 06/09/08 06/09/08 06/09/08 06/09/08 06/11/08 
PRG MCL 

0.00066 0.0050 0.14 <0.0010 <0.0010 <0.0010 <0.0010 0.098 
0.000028 0.0050 99 3.6 <0.0010 0.000571 0.0071 14 

0.34 0.0070 0.18 0.0085 <0.0010 <0.0010 <0.0010 0.4 
0.061 0.070 23 2.1 0.029 <0.0010 0.0067 6A 
0.12 0.10 0.1 0.034 <0.0010 <0.0010 <0.0010 0.042 

0.00002 0.0020 1.8 0.0042 0.0050 <0.0010 0.0017 1.2 
3.2 0.20 <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 

0.0050 0.00020 <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
0.81 -- 0.033 0.000841 <0.0010 <0.0010 0.0024 0.52 

0.00012 0.005 <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
0.00017 0.0050 <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 

114 5.7 0.034 0.00057 0.018 13 

0.61 .. <0.50 <0.050 <0.050 <0.050 <0.050 <0.50 
0.0062 .. 0.00981 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 

1.9 - <0.10 <0.010 <0.010 <0.010 <0.010 <0.10 
0.0043 0.0050 <0.050 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 
0.16 -· <0.010 <0.010 <0.50 <0.50 <0.010 <0.010 

0.00034 0.0050 <0.010 0.000381 <0.0010 <0.0010 <0.0010 o.oon J 
0.24 .. <0.0010 <0.0010 <0.050 <0.050 <0.0010 <0.0010 

0.0029 0.70 <0.0010 <0.0010 <0.050 <0.050 <0.0010 <0.0010 
0.66 .. <0.0010 <0.0010 <0.050 <0.050 <0.0010 <0.0010 

0.0062 .. <0.050 0.000441 <0.0050 <0.0050 <0.0050 <0.050 
0.72 1.0 0.00281 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 
0.012 .. 0.00721 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 

.. .. <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
0.012 .. <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 
0.21 10 <0.0030 <0.0030 <0.15 <0.15 <0.0030 <0.0030 

... ... <5.0 5.1 1.71 <5.0 <5.0 <5.0 

0.000045 0.010 ... . ... . .. ... ... . .. 
2.6 2.0 .... -· ... ... . .. . .. 

0.018 0.005 .... . .. ·- . .. ... ... 
0.11 0.10 0.0010 0.002 <0.0010 0.0027 <0.0010 <0.010 
.. 0.015 <0.0010 <0.0050 0 <0.0010 <0.0010 <0.0010 <0.0050 

0.011 0.002 ... -· ·- - ... -
0.73 ... 0.0087 0.0023 0.0032 0.0018 0.0025 <0.020 
0.18 0.05 ... -· ·- - ... -

3 of 4 

MW-18 MW-19 MW-20 MW-21 
06/11/08 06/16/08 06/11/08 06/16/08 

<0.0010 <0.0010 <0.0010 <0.010 
0.010 <0.0010 0.011 1 •. 3 
0.078 <0.0010 0.91 0.014 

0.000971 <0.0010 0.018 0.086 
<0.0010 <0.0010 <0.0010 <0.010 
<0.0010 <0.0010 0.0022 <0.010 
0.0039 <0.0010 0.014 <0.010 
<0.0010 <0.0010 <0.0010 <0.010 
0.015 <0.0010 0.16 <0.010 

<0.0010 <0.0010 0.0049 <0.010 
<0.0010 <0.0010 <0.0010 <0.010 

0.11 0 1.1 1.4 

<0.050 <0.050 0.02 <0.50 
<0.0050 <0.0050 <0.0050 <0.050 
<0.010 <0.010 <0.010 <0.10 
<0.0050 <0.0050 <0.0050 <0.050 
<0.10 <0.010 <0.25 <0.010 

<0.0010 <0.0010 <0.0010 <0.010 
<0.010 <0.0010 <0.025 <0.0010 
<0.010 <0.0010 <0.025 <0.0010 
<0.010 <0.0010 <0.025 <0.0010 
<0.0050 <0.0050 <0.0050 <0.050 
<0.0050 <0.0050 0.000321 <0.050 
<0.0010 <0.0010 <0.0010 <0.010 
<0.0010 <0.0010 <0.0010 <0.010 
<0.0010 <0.0010 <0.0010 <0.010 
<0.030 <0.0030 0.0271 <0.0030 

<5.0 <5.6 <5.0 <5.9 

- ... ... ... 
·- ... . .. . .. 
.. . ·- ... ... 

<0.010 0.011 0.00441 <0.010 
<0.0050 <0.0050 <0.0050 <0.0050 

. .. ·- ... ... 
<0.020 <0.020 <0.020 <0.020 

... ·- ... ... 



Table S 

Summary of Water Analyt ical Results, 2004-2008 - Monitoring Wells 

RBTC LOB 111, leitchfield, Kentucky 

MACTEC Project No. 6680-04-9537 

Notes: 
mg/1 Milligrams per liter 

Not analyzed, not established, or not available 

MCL USEPA Maximum Contaminant Level, or Action level, for drinking wateo 

PRG USEPA Region 9 Preliminary Remediation Goal for tap wateo 

Detected values are indicated in bold. 

Values exceeding the MCL (or, if no MCL is established, the tap water PRG) are shadec 

See laboratory reports for information on laboratory qualifier! 

" Total CVOCs " Is calculated as the sum of the CVOC values, non-detects are counted as zero 

Laboratory Qualifiers: 

J (EPA) • Estlm~tcd value below the lowest calibration point. Confidence correl~tes with concentration 

J1 Surrogate recovery l imits have been exceeded; values are outside upper control limits 

J2 Surrogate recovery limits have been exceeded; values are outside lower control limits 

J3 The associated batch QC was outside the established quality control range for precision 

J4 The associated batch QC was outside the established quality control range for accuracy. 

J5 The sample matrix interfered with the ability to make any accurate determination; spike value is high 

J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low 

JS The internal standard associated with this data responded abnormally low. The data Is likely to show a high bias concerning the results 

0 (ESC) Sample diluted due to matrix interferences that Impaired ability to make an accurate analytical determination. Detection limn elevated due to dilutior 

V Additional QC informat ion: the sample concentration Is too high to evaluate accurate spike recoveries 

4 of 4 

Prepared by: AlD 7/2/Qg 

Checked bv: SMO 7/31/Qg 



Field Sompl~ ID 
Sample Coi/Ktion Dote 

Units PRG MCL 
Chlorinated Volatile Orcanic Compounds 

Tctrachloroethene maiL 0.00066 0.0050 
Trichlorocthene mall 0.000028 0.0050 
1,1·0lchloroethcne mall 0.34 0.0070 
cis· l, 2·0ichlorocthene mall 0.061 0.070 
trans·!. 2 · Olchloroethene maiL 0.12 0.10 
Vinyl Chloride maiL 0.00002 0.0020 
1,1,1· Trichloroethane mall 3.2 0.20 
1,1,2· Trichloroethane mall 0.0050 0.00020 
1,l·DIChloroethane mall 0.81 .. 
1,2·DIChloroethane mall 0.00012 0.005 
Carbon Tetrachloride mall 0.00017 0.0050 
TotoiCVOCs mall 

Other Volatile Orsanlc Compounds 
Acetone mall 0.61 .. 
Chloroform maiL 0.0062 .. 
2-Butanone (MEK) mall 1.9 
Methylene Chloride maiL 0.0043 00050 
4-Mcthyl-2-pentanone (MIBK) maiL 0.16 .. 
Benzene maiL 0.00034 0.0050 
n-Butylbenzcne maiL 0.24 .. 
Ethylbcnzcnc mall 0.0029 0.70 
lsopropylbenzene maiL 0.66 .. 
Naphthalene mall 0.0062 .. 
Toluene maiL 0.72 1.0 
1,2,4-Trimethylbenzene mall 0.012 .. 
1, 2,3· T rimethylbenzene maiL .. .. 
l,3,S·Trlmethylbenzene maiL 0.011 .. 
Xylcnes, Total mall 0.21 JO 

Total Petroleum Hydrocarbon 
TPH Oil & Grease maiL ... ... 

Metals 
Arsenic maiL 0.000045 0.010 
Barium maiL 2.6 1.0 
cadmium maiL 0.018 0005 
Chrom1um maiL 0.11 0.10 
lead mall .. O.D15 
Mercury mall 0.011 0.002 
Nickel mall 0.73 ... 
Selenium mg/l 0.18 o.os 

Table 9 
Summary of Water Analytical Results, 2004-2008- Former Supply Wells 

R8TC LD8 #1, leitchfield, Kentucky 

MACTEC Project No. 6680-04·9S37 

PW·1 PW·1 PW·1 PW·1 
PW·1 PW·1 TOP MIDDLE BOlT OM MIDDl£ 

11/23/04 03/13/07 06/03/08 06/03/08 06/03/08 06/18/08 

<0.005 <0.0050 <0.050 <0.050 <0,0010 <0.0010 
<0.005 0.034 0.02J 0.013 0.011 0.025 
0.044 0.27 0.41 0.39 0.50 0.26 
0.0080 0.12 0.088 0.085 0.088 0.095 
<0.005 <0.0050 <0.0010 <0.0010 <0.0010 <0.0010 
<0.005 <0.0050 0.0039 0.0031 0.0023 0.0049 
<0.005 0.0082 0.022 0.016 <0.0010 0.051 
<0.005 <0.0050 <0.0010 <0.0010 <0.0010 <0.0010 
0.070 0.31 0.40 0.34 0.41 0.42 
<0.005 <0.0050 0.0022 0.0022 0.0019 0.0026 
<0.020 <0.020 <0.0010 <0.0010 <0.0010 <0.0010 
O.lZ 0.74 0.95 0.85 J.O 0.86 

<0.025 <1.0 <2.5 0.0141 0.021 0.0111 
<0.005 <0.10 <0.0050 <0.0050 <0.0050 <0.0050 
<0.025 <0.20 <0.010 <0.010 <0.010 <0.010 
<0.005 <0.10 <0.0050 <0.0050 <0.0050 0.00211 
<0,025 <0.20 <0.010 <0.010 <0.010 <0.010 
<0.005 <0.020 <0.0010 <0.0010 <0.0010 0.000361 
<0.005 <0.020 <0.0010 <0.0010 <0.0010 <0.0010 
<0.005 <0.020 <0.0010 <0.0010 <0.0010 <0.0010 
- <0.020 <0.0010 <0.0010 <0.0010 <0.0010 

<0.005 <0.10 <0.0050 <0.0050 <0.0050 0.00131 
<0.005 <0.10 <0.0050 <0.0050 <0.0050 <0.0050 
<0.005 <0.020 <0.0010 <0.0010 <0.0010 <0.0010 

- <0.020 <0.0010 <0.0010 <0.0010 <00010 
<0.005 <0.020 <0.0010 <0.0010 <0.0010 <00010 
<0.015 <0.060 <0.0030 <0.0030 <0.0030 <0.0030 

<5 ... . .. ... . .. ... 

<0.02 ... - ·- - ... ~ 
<0.01 ... - -- - -
<0.01 ... - ·- ... -
<0.01 ... . .. - .... -
<0.01 ·- ... - -· -

<0.0002 - ... - - -
<0.01 ... ·- ... - . .. 
<0.05 ... - ... - ... 

1 o f 2 

PW· 2 PW·2 PW·2 PW·2 
PW·2 TOP MIDDlE BOTTOM MIDDLE 

03/14/07 06/03/08 06/03/08 06/03/08 06/18/08 

<0.020 0.0037 0.0037 0.003 0.0034 
0.96 1.5 1.4 1.3 0.51 
0.18 0.96 0.91 0.80 0.33 
1.3 1.8 1.9 1.9 1.1 

<0.020 0.0062 <0.0010 0.0067 0.0064 
<0.020 0.031 0.034 0.031 0.027 
<0.020 0.006 0.0064 0.006 0.0079 
<0.020 <0.0010 <0.0010 <0.0010 <0.0010 
0.13 0.18 0.20 0.18 0.14 

<0.020 0.0031 0.0033 0.0030 0.0036 
<0.0050 <0.0010 <0.0010 <0.0010 0.0014 

2.6 4.5 4.5 4.2 2.1 

<0.25 0.0131 0.0121 0.0121 0.0111,14 
<0.025 <0.0050 <0.0050 <0.0050 <0.0050 
<0.050 <0.010 <0.010 <0.010 <0.010 14 
<0.025 <0.0050 <0.0050 <0.0050 0 .000471 
<0.050 <0.10 <0.010 <0.20 <0.010 

<0.0050 <0.0010 <0.0010 <0.0010 <0.010 
<0.0050 <0.010 <0.0010 <0.020 <0.0010 
<0.0050 <0.010 <0.0010 <0.020 <0.0010 
<0.0050 <0.01013 <0.0010 <0.020 <0.0010 
<0.025 <0.0050 <0.0050 <0.0050 <0.0050 
<0,025 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0050 <0.0010 <0.0010 <0.0010 <0.0010 
<0.0050 <0.0010 <0.0010 <0.0010 <0.0010 
<0.0050 <0.0010 <0.0010 <0.0010 <0.0010 
<0.015 <0.030J3 <0.0030 <0.060 <0.0030 

. .. -· ... . .. ... 

... -· ... ... ... 

... -· ... ... -... - ... ... -

... - - ... -... -· - ... -

... . .. - ... ... 

... ... ... ... ... 
- . .. ... . .. ... 



Table 9 

Summary of Water Analytical Results, 2004-2008 - Former Supply Wells 

RBTC LOB Ill, leitchfield, Kentucky 

MACTEC Project No. 6680.04-9537 

Notes: 

mg/1 M illigrams per liter 

Not analyzed, not established, or not available 

MCL USEPA Maximum Contamonant Level, or Action Level, for drinking water 

PRG USEPA Region 9 Preliminary Remediation Goal for tap water 

Detected values are indicated In bold. 

Values exceeding the MCL (or, if no MClis established, the tap water PRG) are shaded 

See laboratory reports for informa tion on laboratory quailf1ers 

"Torol cvoes • is calculated as the sum of the CVOC values, non·dctccts arc counted as zerc 

laboratory Qualifiers: 

1 (EPA)· Estima ted value below the lowest calibration point . Confidence correlates with concentration. 

J1 Surrogate recovery limit< have been exceeded; values are outside upper control limits. 

12 Surrogate recovery limits have been exceeded; values are outside lower control limits. 

13 The associated batch QC was outside the established quality control range for precision. 
14 The associated batch QC was outside the established quality control range for accuracy. 

15 The sample matrix Interfered wi th the ability to make any accurate determination; spike value Is high. 

16 The sample matrix Interfered with the abi lity to make any accurate determination; spike value Is low. 

18 The Internal standard associated with this data responded abnormally low. The data Is likely to show a high bias concerning the results. 

0 (ESC) Sample diluted due to matri•lnterferences that Impaired ability to make an accurate analytical determination. Detection limit elevated due to dilution. 

V Additional QC information: the sample concentration Is too high to evaluate accurate spike recoveries. 
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